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use. 


Those pictured here are only a few suggestions from 
the line. We will be pleased to mail you a catalogue 
or send our representative to call on you. 


Always ready for work— 


This is the efficiency distinguishing 


@@ ELECTRIC FANS 


F or durability, permanency, strength, and smoothness 
of action, they have no superior. 


As complete satisfaction givers and business build- 
ers, they will more than meet your expectations as 
well as add materially to that reputation for 


SERVICE you are ambitious to further develop. 


G-E Fans are made of marine bronze, self aligning, 
and are frictionless. 


The oscillating mechanism controlling the alternating 
motion is strongly and substantially made. 


The motors are of the well known G-E High Quality Standard and 


can be furnished in any finish to match work of any style or trimming 


PACIFIC STATES ELECTRIC CO. 


The Modern Electrical Supply House 


Distributors for the Pacific Coast 
LOS ANGELES OAKLAND PORTLAND SAN. FRANCISCO SEATTLE 
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nN Heating Appliances 
(earaiet., Their absolute dependability — stability 
li —the high quality of material—fine 
ee workmanship and careful construction 
oe have won for them permanent favor. 
: Display and demonstrate to your people 
the advantages of using G-E Heating 
Appliances in the home, especially during 
Electrie Iron the hot summer weather. 
They find immediate favor with the 
4 —z | housewife because they meet the prac- 
\ NX} SE tical demands of the home, the hard 
\ "yA knocks and wear and tear of every-day 
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P.P. 1. E. MACHINERY PALACE EXHIBITS 


When President Wilson touches the button at 
Washington, D. C,. at noon, February 20th 
(Pacific Time) the signal will be flashed by 


wireless to San Francisco to open the Panama-Pacific 
International Exposition. Through an _ ingenious 
system of relays this wireless signal will also set 
in motion the great machines in Machinery Palace. 
While there is much of electrical and mechanical 
interest throughout the exposition, Machinery Pal- 
ace brings together certain features of importance 
which will be described first, leaving the others to 
future issues. 

The Palace of Machinery is the largest frame 
building in the world and within its eight-acre area 
houses the finest mechanical exhibit which has ever 
been assembled. The building has been designed with 
three longitudinal bays, with two 30 ton overhead 
cranes for the central bay and one 20 ton crane for 
each side bay. 

The most noticeable feature in the building is the 
large number of operating exhibits. Several of them 
supply electric power to the distribution system serv- 
ing the grounds and many are arranged to illustrate 
actual manufacturing processes. No expense has been 
spared by the exhibitors in fitting up beautiful booths, 
there being no reason why the artistic should not be 
combined with the mechanical. 


The great majority of the exhibits in Machinery 
Palace will be completed by the opening day, though 
the incomplete stage of some of them at the time the 
photographs were taken to illustrate this article, neces- 
sitated a delay in the publication of the illustrations. 
In future issues of this journal more pictures will be 
shown of exhibits which were not quite ready when 
the accompanying views were taken. 

In general, the exhibits might be said to be 
grouped in accordance with their weight. The heavy 
prime movers, the oil and gas engines, the steam en- 
gines and boilers, and the water wheels being placed 
in the center and the lighter tools and appliances on 
the side. 

Busch-Sulzer Bros. Diesel Engine Co. are oper- 
ating a 500 h.p. Diesel engine driving a Westinghouse 
generator supplying current for various uses through- 
out the building. The engine is of the four cylinder, 
single acting, four stroke cycle, vertical type. Air for 
fuel injection is supplied from a three stage com- 
pressor cast integral with the engine and driven from 
the crank shaft, giving much the appearance of a 
fifth cylinder. A governor at the right hand end of the 
engine automotically regulates (1) the amount of oil 
delivered by the fuel pump to the various cylinders, 
(2) the lift and duration of opening of the fuel valve 
needle and (3) the amount of air compressed. The 
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four fuel pump cylinders are cast in an integral piece 
placed above the governor, so as to be operated by 
eccentric from its vertical shaft. A rotary position 
displacement pump with oil filters and cooler sup- 
plies lubricating oil under 30 lb. pressure. This ex- 
hibit, which was the first to be installed, is situated 
in the center of the palace, and its hardwood floors, 
Oriental rugs and white uniformed attendants em- 
phasize the cleanliness of a Diesel engine room. 

The Pelton Water Wheel Co. and co-exhibitors 
have made a complete working exhibit showing all 
phases of hydraulic installation. A head of 300 ft. 
for an operating replica of a high head hydroelectric 
installation is provided by means of a single. stage 
Pelton-Doble turbine pump driven at a speed of 1800 
r.p.m. through a Falke herringbone gear from a 350 
r.p.m., 180 h.p. 6 cylinder submarine type Diesel en- 
gine manufactured by the New London Ship Building 
& Engineering Co. The water from the pump is dis- 
charged directly into an overhung Pelton-Doble tan- 








Diesel 


Busch-Sulzer Bros. 


Engine Exhibit. 


gential wheel direct connected to a 75 kw. 300 r.p,m. 
direct current General Electric generator supplying 
power to the Exposition circuits. Close regulation 
is maintained by a Pelton-Doble oil pressure gov- 
ernor actuating a needle nozzle with auxiliary relief 
valves. A complete set of test instruments for both 
hydraulic and electric efficiency is provided for the 
use of engineers who care to investigate this as well 
as other features of the exhibit. A head of 50 ft. for 
the operation of a Pelton-Francis high specific speed 
turbine driving a 30 kw. 1400 r.p.m. direct current 
Westinghouse generator is obtained from a Pelton- 
Doble high pressure, high capacity, vertical deep well 
pump driven at 1760 rp.m. by a 110 h.p. Westing- 
house a.c. vertical pump motor. A self contained, 
automatically operated, water wheel driven Pelton- 
Doble rotating oil pump automatically maintains a 
supply of oil under proper pressure for operating 
the automatic governor of both the turbine unit and 
the tangenital wheel unit. In addition there are a 
number of recent Pelton products including a 20,000 
h.p. turbine built to operate at 360 r.p.m. under 500 
ft. head, a 10,000 h.p. tangential wheel with deflecting 
nozzle built for 1350 ft. head, ball bearing hydraulic 
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giants and a number of smaller Pelton 
wheels. 

Henderson-Willis Welding & Cutting Co. have a 
complete oxy-acetylene welding and cutting exhibit, 
the torch being of the medium pressure type. 

The Foxboro Co. and the Industrial Instrument 
Co, show a very complete line of indicating and re- 
cording instruments for measuring temperature, pres- 
sure, speed and time, also automatic temperature con- 
trollers and orifice meters. Many of these are con- 
nected to operating machinery throughout the palace 
so as to record actual conditions. The exhibit is in 
charge of A. F. Mundy, Pacific Coast manager. 

G. M. Gest, conduit engineer and contractor, has 
an attractive and instructive exhibit of underground 
cable and conduit systems. The practical installation 
of drawn in systems in creosoted wood duct, fibre 
conduit, iron pipe, clay conduit and cast iron, asphalt 
and clay troughs is well shown by actual demonstra- 
tion in the ground. The Edison tube system of dis- 


types of 





Pelton Water Wheel Co. 


tribution and armored cables laid in the ground and in 
concrete are also shown. The three classes of man- 
holes, telephones, light and power and transformer 
vaults are shown in full size with the various appli- 
ances used in the distribution of electric energy. Or- 
namental street lighting poles are shown connected 
to underground feeding systems in accordance with 
both American and European practice. 

The Standard Underground Cable Co. has a com- 
plete exhibit of its products, showing in detail the 
evolution from the copper bar to the finished forms 
and types of bare and insulated coper wires and cables 
for all electrical purposes. New and novel types of 
cables, junction boxes, open air and station terminals 
are ready for inspection. Machines will be in opera- 
tion for applying braided insulation and covering on 
wires and cables. Other features of historic and edu- 
cational interest combine to make this the most com- 
plete exhibit of its kind ever made at any exposi- 
tion. 

Tinius Olsen Testing Machine Co. have installed 
the equipment for a complete testing laboratory, in- 
cluding thirty machines ranging in size from a 150,000 
lb. autographic machine for tension, compression and 
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transverse testing of metals to one for ascertaining 
the lubricating efficiency of oils. Materials to be 
tested include concrete, wire, cloth, metal bars, abra- 
sives, rubber and road material; properties to be 
tested include tensile strength, compression, hardness, 
toughness, impact, torsion, cutting efficiency, and 
others too numerous to be mentioned. A complete 
assortment of testing instruments are also shown. 
Meese & Gottfried Co. have 5650 sq. ft. of space 
devoted to a display of the latest designs of units for 
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Standard Underground Cable Co. 
Robbins & Myers. 


factory equipment—shaft bearings, hangers, friction 
clutches, collars, couplings, sprockets, friction drives, 
gears, etc. Special attention is given belt conveying 
and elevator systems, a score or more types being 
shown. A 24 inch Link Belt conveyor with belt 
tripper runs across the entire exhibit. A number 
of large pulleys, one apparently “driven by the cosmic 
urge,” are of especial interest, as are also the many 
other examples of mechanical transmission of power. 

The Graton & Knight Mfg. Co. exhibit is divided 
into three divisions. First a complete line of belting 
leather is shown, including regular brands and special 


purpose belts. The second division includes a dis- 
play of some 400 leather specialties made from 
those parts of the hide not suitable for belts. The 


third division comprises an elaborate display of some 
twenty or more operating drives, including a steam 
and heat proof belt. 

Century Electric Co. has a complete exhibit of 
alternating current motors ranging in size from % 


to 30 hp. and operating at speds of 1165, 3500 and 
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1750 r.p.m. The operating motors include several 
fans and a number of linotype motors. One motor 
has been sawed in half to show its construction and 
a number have been taken apart for the same purpose. 
All the parts of the Century motor, the coils, lami- 
nations, commutators, governing device and miscel- 
laneous detail parts are on exhibition. 

Westinghouse Electric & Mfg. Co. have ten thou- 
sand square feet in the Palace of Machinery devoted 
to the display of household devices used in the home, on 


Westinghouse Air Brake Co. 
National Meter Co. 


the farm and in various professions and lines of man- 
ufacture. These include a large line of electric heat- 
ing devices, electric sterilizers and ozonizers, a dental 
lathe, electric outfits, exhaust small 
motors with attachments, fan motors, a street light- 
ing display, mercury rectifiers, distributing transform- 
ers and a large number of industrial motor applica- 
tions. A 500 kw. steam turbine unti with condenser, 
generator and exciter is also shown. ‘This exhibit 
is distinct from the large exhibit in the Transporta- 
tion Palace, which has already been illustrated and 


eraser tans, 


described in these columns. 

The Edison Storage Battery Co. show a complete 
line of Edison batteries and their various applications, 
including a marine exhibit, a house lighting exhiblt 
and an automatic signal in operation. Adjoining this 
exhibit is that of the Safety Car Heating & Lighting 
Co., showing an axle light device in operation with 
Edison storage batteries. This exhibit is in addition 
to another large exhibit in the Transportation Palace, 
which will be described in connection with that build- 
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ing, and two ton industrial trucks used in transporting 
exhibits. There are also several large Edison battery 
installations among the concessions which will be 
described later. 


POPU OT 





Dodge Manufacturing Co, 


Otis Elevator Co. have reproduced a_ beautiful 
roof garden on an elevated structure reached by four 
elevators. One is an Otis 1:1 ball gearing gearless 
traction electric elevator, complete with governor and 
controller, as used in the highest buildings; the sec- 
ond is a similar 2:1 type for buildings of moderate 
height; the third is an Otis worm-geared traction ma- 
chine for alternating current circuit with variable 
speed ‘control; and the fourth is an automatic push 
button control electric passenger elevator demonstrat- 
ing the non-interference system and magnet cam 
device. 

E. W. Bliss Co. show a complete working outfit 
for the manufacture of sanitary cans for food products 
as well as various types of automatic sheet metal 
working machinery. 

The Mohrlite Company show 24 types of fixtures 
for indirect and semi-indirect lighting which is also 
illustrated in many installations throughout the 
grounds. 

J. H. Williams & Co. have a large exhibit of drop 
forged tools and special drop forging of all descrip- 
tions. These include chain pipe wrenches, 
clamps, lathe dogs and wrench sets of all descriptions. 

The Robbins & Myers Co. of Springfield, Ohio, 
show their complete line of direct and alternating cur- 
rent power motors ranging in capacity from 1/40 
horsepower to 10 horsepower. Directly in the center 
is a novel revolving table with three decks each con- 
taining desk fans in three sizes, 8, 12 and 16 inch 
blade diameter. These are in operation while the 
table revolves. On the ceiling every type of ceiling 
fan made by the company is installed ready for oper- 
ation. On each side and in the back has been placed 
on display the motor driven products of many manu- 
facturers to whom the Robbins & Myers Company 
furnish motors. The idea show small motor 
applications to machines for home, store and factory. 

August Mietz has installed and is operating 
a 75 h.p. 3 cylinder vertical M. W. oil engine, direct 
connected to-a 50 k.v.a. Fort Wayne a.c. generator; a 


vises, 


is to 
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35 hp. vertical single cylinder engine, direct driven 
air compressor; a 50 h.p. heavy duty horizontal oil 
engine, and a 200 h.p. 4 cylinder reversible marine 
engine. In addition they have on exhibit a 3 h.p. 
and an 18 h.p. horizontal oil engine single cylinder ; 
a 22 h.p. and a 60 h.p. 3 cylinder marine oil engine; 
and a Mietz & Weiss reverse gear with all parts ex- 
posed to show construction. 

Westinghouse Pacific Air Brake Co., together 
with the Westinghouse Air Brake Co., Westinghouse 
Traction Brake Co., National Brake & Electric Co. 
and the United Pump & Power Co. have an elab- 
orate exhibit in front of which is a large operating 
electric sign arranged to graphically show what is 
involved in stopping trains. Compressors, brakes, 
storage tanks and governors of all tpyes are shown, 
as well as a complete display of pneumatic water 
pumps. 

The A. P. Smith Mfg. Co. show a general line of 
supplies and special machinery used for water works. 
Connections are made in water mains under pressure 
without shutting off water, by a Smith tapping ma- 
chine. A valve inserting machine is also exhibited. 
A machine is also on exhibit for making screwed con- 
nections into pipes, such as for corporation cocks. 
Many different styles of hydrants for fire service are 
on exhibition. Some of the other articles shown are 
special sleeves, a large 36 in. bell end valve, machine 
for testing water-meters, a machine for locating hid- 
den water pipes, machine for sterilizing water, and 
different styles of valve operated by means of hy- 
draulic cylinders, and handwheels. 





U. S. Lighthouse Service. 


The Pacific Electric Manufacturing Company has 
installed a representation of an outdoor substation in 
the form of a steel tower, equipped with oil and air 
break switches and with banks of transformers fur- 
nished by the Moloney Electric Company of St. Louis. 
The outdoor effect is heightened by a lawn and picket 
fence built around the tower, and the controls for 
all the switches are so arranged that those interested 
in the exhibit can personally operate the switches. 
The transformers are served with electricity from the 
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Exposition mains, which they raise to a voltage of 
33,000 at which voltage it is handled by the switches 
on the tower. A standard Baum switch with 
tric remote control is also placed so that the various 
details of construction can be observed. In a cement 
walled and galvanized iron roofed enclosure there is 
also exhibited a three-pole, 60,000 volt, solenoid oper- 
ated oil switch. These larger switches are supple- 
mented by examples of smaller switches, including a 


elec- 





Babcock & Wilcox Co. 


new strain insulator switch, so designed that the pur- 
chasers’ standard strain insulators can be used. Per- 
haps the most modern apparatus included in this ex- 
hibit is a switch which combines the functions of both 
the oil and air break types, its fundamental principles 
being that the insulation of the oil switch portion is 
not under electrical stress, except when the switch 
is being opened or closed. 

Following is a list of most of the exhibitors in 
the building: 


American Automatic Press 
Blair-Murdock Co. 


American La France Fire Engine Co...... 


roa aie aa San Francisco 


....Mlmira, N. Y. 


pS 8 ee _..-Aurora, Il. 


Lagonda Mfg. Co., Lankenheimer Co., Graton & Knight 
Mfg. Co., National Meter Co., Chas. A. Schierer Co, 


ca Or I CLA Oe bues banc avuesaueena’ _..-8an Francisco 


Advance Pump & Compressor Co., Bessemer Gas Engine 
Co., Wm. C. Robinson & Sons Co. 
Armstrong Bros. Tool Co.......... De thal anata’ Chicago, Il 
eee ae. WHRROOE OND. . oc cnccccvescosescns INOW YOrR Cy 
Kelley Filter Press Co., Locomotive Superheater Co., Layne 
& Boyler Co., Union Oil Co. 
ee ee ee San Francisco 


Baker Mfg. Co., Cyclops Iron Wks., Erie Machine Shops, 
Foote Mfg. Co., Galion Iron Works & Mfg. Co., Jaeger 
Machine Co., Pawling & Harnischfeger Co., Troy Wagon 
Wks., Universal Crusher Co., C. J. Young Iron Works. 
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BaGembausen Co. .i. 2.0 cccvcas ued iitbed Philadelphia, Pa. 

“S. C.” Regulator Co., Hill Pump Valve Co., Hoppes Mfg. Co. 
Baruch Electric Controller Co................ San Francisco 
Ree tt GO SIR c's wcndes teases wc acess San Francisco 


Max Ams Machine Co., The Chisholm & Moore Mfg. Co., The 
Hydraulic Press Mfg, Co., Shepard Electric Crane & Hoist 


Co., Temeco Electric Motor Co. 
ey aS a us ou 6 wks Be soe ee + ewes Brooklyn, N. Y. 
REI NN RS iS an dc dc deme éceee’ cu wad San Francisco 
RE Ss oie cox cee wcws 5 Sis acta hve Waterbury, Conn 
A. W. Brown Sela aca ae otek so ec nce mentees caer aeeeara Elmira, N. Y. 
Busch-Sulzer Bros. Diesel Engine Co.......... St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co. 
ee ee ee ot Pe Chicago, Ill. 
Geo. Russell Reed Co., San Francisco. 
Budalo Gasoline Motor Co. .. 2... cciciccccces San Francisco 
American Clutch Co., Fess System Co. 
IY I ss an wa We wa Cok wee a cteeenwe San Diego 
Century Wiectric Co.............. ioe Craals wake St. Louis, Mo. 
IN oe Cas Wuneeau ees ie waw ene eek Chicago, Ill. 
ROE Cee SII As cic cn cnwccncdeccuveoweens . Oakland, Cal. 
a a ere a 
Pee EE ClO. so oc cteeae see ceetees Cleveland, Ohio 
Gordon Propeller Co., Pittsburg-Des Moines Steel Co., 
Pyrene Mfg. Co. 
a Ns os ce oak Sada SSS wae dlxid eels ..San Francisco 
General Electric Co., (motors in exhibits) ..Schenectady, N. Y. 
Ck Se sc os i i atk 
Grant Mfg. & Machine Co.....:....c..cces Bridgeport, Conn 
Graves-Spears Road Machinery Co............ San Francisco 
Hanovia Chemical Mfg. Co. ......... oor ee Newark, N. J. 
RE ee ....San Francisco 
Randall Elevator Door Control Co., M. S. Schlueter. 
Harron, Rickard & McCone................. .,san Francisco 


Acme Machinery Co., American Hoist & Derrick Co., Aurora 


Tool Works Co., John Andrew & Co., Aldrich Pump Co., 
Beach Mfg. Co., Builders’ Iron Fdy, Cincinnati Iron & 
Steel Co., Dodge Mfg. Co., Harrison Safety Boiler Wks., 
Joyce-Gridland Co., Keystone Driller Co., Koerting Ma- 
chine Co., Landis Tool Co., Lea-Courtney Co. Inc., Oster 
Mfg. Co., Smith & Mills Co., Sterling Wheelbarrow Co., 
Stockbridge Machine Co., Sturtevant Mill Co., U. S. Elec- 
trical Tool Co., Venn-Severn Machine Co., Williams Tool 
Co., F. G. Willson & Co. 
Se Ga) GE ie Kinde ckdestadewwhrecdauees San Francisco 
Fulton Mfg. Co., Gas Engine & Power Co., Chas. L. Sea- 
bury Con., The Holmes Motor Co., Peerless Marine Motor 
Co., Waterman Marine Motor Co. 
Henderson-Willis Co........ he aera edn tee ..+-St. Louis, Mo. 
Utility Gas & Appliance Sales Co. 
PSE cb cedb vcnwes sew bé on eeltwwelede Boston, Mass 
en aia cae oii New York 
Lanston Monotype Machine Co., Mergenthaler Linotype Co. 
ey ere gai w ayia wid ain da aoe a ocuw See a ei ge ee 
Imperial Gas Engine Co...... i EN rane i San Francisco 
Jahnke Welding & Manufacturing Co........ San Francisco 
Journal of Electricity, Power & Gas.......... San Francisco 
Pierson, Roeding & Co. 
po ee caw a 6 ee aaeun San Francisco 
The Leaver Mfg. Co. 
ho ae a eee ere BE See a ataedi tates ait San Francisco 
Moran Flexible Steel Joint Co. 
RO a os a nies 6 6 ua c Sav éNielevewree eee: Pittsburg, Pa. 
Lather Grinder Mig. Co....4...c2ce0% _....-Milwaukee, Wis. 
McGraw Publishing Co............ ; akeanavia cee sale 
McIntosh & Seymour Corp...................-Auburn, N. Y. 


Loew-Victor Engine Co., Morton Mfg. Co., The Warner & 


Swasey Co. 
ne I a as dara who wii ace Se ..New York 
a sad Sake ah nes acrhalg ab ate ance ae New York 
po es a 
Moloney Electric Co...... Ce ee ee _. St. Louis, Mo. 
Wr I Coo deeedwen? «ence Re ata sand sql San Francisco 
Aladdin Co., Central Telephone & Electric Co., Edison 
Storage Battery Co., Economy Fuse & Mfg. Co., Gold 
Car Heating & Lighting Co., Home Washing Machine 
Co., Innovation Electric Co. Inc., F. D. Lambie, Merritt 
Hydraulic Co., Nicholas Power Co., Nelson Valve Co., 
Louis M. Pignolet, Reed Mfg. Co., Safety Car Heating 


Electric Co., W. E. Slaughter 
Incubator Co., U. S. Light & 
Electro-Medical Battery Co., Yar- 


& Lighting Co., Shelton 
Co., Standard Electric 
Heating Co., Williams 
nall-Waring Co. 
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Meese & Gottfried Co........ i viene bale San Francisco 

American Pulley Co., Bond Fdy. & Mach. Co., Chas. Bond 

Co., Canadian Bond Hanger & Coupling Co., Link Belt Co., 
Standard Pressed Steel Co. 


Neptune Meter Co............ PR Pe ey ae _..-.-New York 

Weber Subterranean Pump Co. 
Mania Te OR... iis caches cae San Francisco 
CR COD iin ce hh oc eve Wee ices sea New York 
Pacific Electric & Mfg. Co........cccreeccee San Francisco 
a) a eee ae ee a eee ne Riverside, Cal. 
Prreets: Oe... o..6 05.5. ks Re Pada bode saenenaaeee San Francisco 
Barber Asphalt Paving Co., Cutler-Hammer Electric & 
Mfg. Co., Ceresit Waterproofing Co., Clyde Iron Works, 


Concrete Appliance Co., Haslett Warehouse Co., Inter- 
locking Steel Studding Co., Iroquois Iron Works, Mugg- 
ley Wheel Corp., The Owen Bucket Co., The Patent Scaf- 
folding Co., Russell Grader Mfg. Co., St. Louis Steel 
Foundry, The T. L. Smith Co. 


Pelton Water. Wheel COs. icccc cc cvcesveccccds San Francisco 


Builders’ Iron Fdy., Crosby Steam Gauge & Valve Co., Elec- 
tro-Dynamic Co., Falk Mfg. Co., General Electric Co., 
New London Ship & Engine Co., Shaffer & Budenburg 
Mfg. Co., Westinghouse Elec. & Mfg. Co. 


Penna. Flexible Metallic Tubing Co............ Philadelphia 
Pacific Press Publishing Co............ Mountain View, Cal. 
ee eS, et ee ee er Springfield, Ohio 
Ray Mfg. Co., W. S...... ee eee re San Francisco 
Dem TAGE COs 6. bi iis i is £56 65955 Springfitld, IL 
a: Mt RR ere ri eT ee TET East Orange, N. J. 
Smith & Watson Iron Works................+. Portland, Ore. 
RS Ie in 5 ik wd 0.9 Ga nn ces BOS 0:9 a0 O88 San Francisco 


Brown Portable Elevator Co., Cowan Truck Co.,| Economy 
Engineering Co. 


Seen TE GO i vin nik ved xcb cdc cece civ San Francisco 


American Steam Pump Co., Kewanee Water Supply Co., 
Luitweiler Pumping Engine Co. 


Seemdarl - Bas TCI 0... o:6's 6:60 6 00 000s ce sen td San Francisco 
RieeE Bee: OD. wis kobe cnaees bee ve 408 vasene San Francisco 
Standard Underground Cable Co.............. Pittsburg, Pa. 
Shore Instrument & Mig. CO... ..... cs ccvccescccess New York 
Star Tretia MacnINe Co. «<n. seve. cvetovcesess Akron, Ohio 
Ce OF I ania kd hain ewececdecceeaee Seattle, Wash. 
Hanchett Swage Works. 
CO eee) err et ee Colorado Springs, Colo. 
Thordarson Hiectric Mfg. Co........cccsceccnes Chicago, Ill. 
eo ry ee ere E. Liverpool, Ohio 
Tinius Olsen Machine Testing Co............... Philadelphia 
ee RE an epee ns” Washington, D. C. 


Navy Department, War Department, Revenue Cutter Serv- 
ice, Light House Service, Bureau for Inspection of Ves- 
sels, Office of Public Roads. 


United Shoe Machinery Co...............-..6. Boston, Mass. 
Waterbury-Farrell Fdy. & Mach. Co...... Waterbury, Conn. 
Wartern Teak. Be Mie. 60s 056s 5 ks cw eee ccm Springfield, Ohio 
oo eS) Re er ne ere re San Francisco 
American Tool Works Co., T. R. Almond Mfg. Co., Bailey 

& Blendinger, The Carborundum Co., Cincinnati Elec- 
trical Tool Co., Gould & Eberhardt, E. Horton & Sons, 


International Acheson Graphite Co., Kempsmith Mfg. Co., 
Milts & Merrill, J. Ohlen & Sons Saw Mfg. Co., Quality 
Saw & Tool Works, Rockford Machine Tool Co., Col. 
Aldean Spear & Son, Standard Woven Fabric Co., Su- 
perior Carborundum Wheel Co., Seebohm & Diekstahl Ltd., 
Union Caliper Co., Wiley & Russell Mfg. Co. 


Westinghouse Air Brake Co.................. Pittsburg, Pa. 


Westinghouse Pacific Air Brake Co., Westinghouse 
tion Brake Co., National Brake & Electric Co., 
Pump & Power Co. 


Westinghouse Electric & Mfg. Co....... 


Trac- 
United 


East Pittsburg, Pa. 


PO ES Be Mics beck nse vans chon Seeks Brooklyn, N. Y. 
Wee a OME s ntaah scan ceed kw ade nec s 6s ......San Francisco 
WH ee i ASK 6 66H cedis von dc dveeerR Philadelphia 
Waterloo Cement Mach, Co.............c...ee0. Waterloo, Ia. 
Wrote THORNE DO ion ook vcivinive ess. ieee Oakland, Cal 
As Ta, “Boe Te GR ioike 3 kas hi i kwh San Francisco 


Austin-Western Road Machinery Co., Chain Belt Co., Cres- 
cent Machine Co., S. Flory Mfg. Co., Chas. Hass & Co., 
Headley Good Roads Co., Kelley-Springfield Road Roller 
Co., Wason Wagon Co. 
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THE DIESEL ENGINE. 
BY W. H. ADAMS. 

(The theory and practice of the operation and 
design of the oil engines is briefly summarized in this 
article, which is abstracted from a paper presented 
by W. H. Adams, professor of mechanical engineer- 
ing at Throop Polytechnic Institute, before the Amer- 
ican Society of Mechanical Engineers at Los An- 
geles, and before the Los Angeles Section of the 
American Institute of Electrical Engineers during 
January, 1915.—The Editor.) 


The Diesel engine of today operates by the ex- 
pansion of highly compressed air in a cylinder into 
which fuel is gradually introduced in a finely divided 
state, behind a piston, the fuel being ignited by the 
heat of the air due to its compression. The modern 
engine operates under constant pressure with increase 
of temperature, instead of a constant temperature as 
covered in the Diesel patents of 1893. It differs from 
the gas engine in that ignition is.caused by the heat 
of the air instead of by an electric spark and that the 
fuel burns at a constant pressure with increase in 
volume and pressure, instead of with explosive pres- 
sure during constant volumes and increasing tempera- 
ture. 

While the thermal efficiency of the Diesel cycle is 
theoretically slightly lower than the gas engine (Otto) 
cycle for the same pressure, this is offset in practice 
by the compression limit of 80 to 200 Ib. per sq. in. 
for the Otto, whereas with the Diesel the compression 
may be safely carried to 600 lb. The danger of pre- 
ignition of the vapor by high temperatures due to 
high compression limits the pressure with the gas 
engine, whereas with the Diesel the only limit is the 
size of parts necessary to withstand the pressure. The 
Diesel has a practical efficiency of 57 per cent as com- 
pared to the 52 per cent of a blast furnace gas engine 
and 44 per cent for a motor car engine. 

The Diesel cycle of admission, compression, ex- 
pansion and exhaust, may be completed in either two 
or four strokes, the present tendency being to use 
four strokes up to 700 or 1000 h.p. and two for larger 
engines. The four cycle gives about 15 per cent better 
fuel economy, has a lower mean temperature, allows 
more time to remove burnt gases and its valve gear 
operates at half the speed of the main shaft. The two 
cycle gives from 170 to 180 per cent more power for the 
same size of cylinder, consequently requiring less 
weight, space and first cost, and'has a simpler valve 
gear. 

30th horizontal and vertical types are manufac- 
tured, 1 to 4 cylinders being used in the former and 
1 to 6 in the latter. The horsepower per cylinder 
varies from 30 to 250 with cylinders of from 12 to 21 
inches. Engine sizes vary from 110 to 2500 h.p. 
Speeds range from 150 to 550 r.p.m. with piston speeds 
of from 600 to 900 ft. per min. Single-acting engines 
without piston cross-heads are the rule. 

The two cycle engine requires only a fuel valve and 
air-starting valve as the piston acts as its own valve, 
although the better class of slow speed engines have 
seven valves in the cylinder head, four scavenging, one 
fuel, one starting air, and one safety. The four cycle 
must have at least four valves, suction, exhaust, fuel 
and starting. As the engine is governed by the amount 
of oil introduced in about 1-40 of a second, the fuel 
valve is most delicate. 
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A compressor supplies air at 800 to 1100 Ib. pres- 
sure for spraying the oil into the cylinder, from 16 to 
34 cu. ft. of free air being required per brake horse- 
power per hour. This requires from 4 to 7 per cent 
of the power developed by the engine. The compres- 
sor may be driven by an independent motor or from 
the crank shaft direct. The two cycle engine also re- 
quires air for scavenging, this not being necessary in 
the four cycle. The scavenger pump requires about 
4 per cent of the engine output. 

A regulation of at least 3 per cent is secured by 
varying the amount of fuel fed to the engine by means 
of some form of governing device. The Diesel has an 
overload capacity of only 10 to 15 per cent. 

From 3 to 9 gal. of water per b.h.p. per hour are 
required to cool the cylinders and cylinder heads. This 
caries away from 2500 to 3000 B.t.u per b.h.p. per hour. 

In the Diesel engine 34 per cent of the heat in 
the fuel accomplishes useful work are compared to 25 
per cent utilized by a turbine plant. The heat balance 
is as follows: 


4 Cyele Diesel Engine. Steam Turbine. 
Per cent Per cent 
in Men echo te tan 68 oem 34 NN ata dala kd oe eka aoe ke e's 23 
Se b.d> i kd cow ewdces 10 NE, thea ci Wdley 6 6. eke wa 6 
6 ST ae ee 28 Engine radiation.......... 3 
EN al gd i a%a! gre BGA Moet se we 4 28 EE a i 00d ars wets o owls a 45 
—_— ES | a5: 6m bere ark « OI en 23 
Be, SP PS a vataceston 100 Specs 
) ee 100 


The efficiency depends upon the grade of fuel, 
ranging from 0.4 Ib. to 0.5 Ib. of oil per b.h.p.-hr. The 
economy and thermal efficiency remain nearly constant 
at from 60 per cent to 120 per cent of the rated load. 
The mechanical efficiency tends to increase as the 
load increases, being about 75 per cent at full load 
for a four cycle engine and 70 per cent fora two cycle. 

The weight per b.h.p. varies from 250 to 500 Ib., 
the higher priced engines being heavier. The 
varies from $48 to $80 per h.p., according to the size, 
the large engines being comparatively cheaper. 

Crude oil which is free from sand and 
can be used as fuel even if it contains as much as 50 
per cent asphaltum. Eastern oils have given better 
satisfaction than. Western, on account of the viscosity 
and high sulphur, water and ash content of the latter. 
The viscosity can be remedied by heating with exhaust 
gases or cooling water. The sulphur constant should 
not be more than 2 per cent to 4 per cent, as it forms 
sulphurous acid gas which corrodes the engine parts. 
The water content should be less than 2 per cent as 
it decreases the heating value and makes the engine 
run irregularly. The ash remains in the cylinder, cut- 
ting its walls and the valves and valve seats. It can 
sometimes be removed by heating the oil and straining 
while hot. By using kerosene for starting and before 
shutting down all the heavy oil may be removed from 
the pumps and piping. Several engines are operating 
satisfactorily with California oil of from 14 to 18 de- 
grees gravity. 

About 0.01 pint of lubricating oil is required per 
b.h.p.-hr. One engineer can handle 1000 to 1500 h.p. 


cost 


water 


per shift, keeping the engine supplied with fuel and 
lubricating oil and cleaning the fuel valve and exhaust 
valve not oftener than once a week. 

The maintenance charges seem to average about 
one per cent of the first cost of the engine per year. 
The Busch-Sulzer Diesel Engine Company have two 
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225 b.h.p. engines in Texas which have been operating 
18 hours a day for over nine years. The cylinders have 
never been rebored and now show very little wear, 
being as smooth and bright as glass. 

A general comparison between the Diesel engine 
and the steam turbine may be gained from the follow- 
ing table; it being assumed that a 600 kw. plant is to 
be installed and operated with a 25 per cent load factor 
and a maximum load not to exceed the rated output: 


First Cost. 


Turbine Plant. Diesel Engine Plant. 
Units—1-200 kw. 1-400 kw. Units— 1-200 kw. 
Foilers and settings. 6,200 3-200 kw. 1-400 kw. 
a ee 200 Engines ........51,000 47,500 
lS ae oe 500 ae 5,000 5,000 
Stacks and flues..... 2,950 yo.) 400 400 
Ie 500 a 2,000 2,000 
SE sdowddaw ee ds 12,500 Water cooling... 1,000 1,000 
Generators, etc....... 11,400 Generators ..... 11,400 11,400 
Jet condensers ...... 2,400 Building 6,000 6,000 
Cooling tower ...... 3,500 —_——_ — 
STEEN. 4. 2 hoses deen’ 10,000 Total eee e $76,800 $73,300 
Wee vupudeeduaen $50,200 
Operating Costs—1,314,000 kw.-hr. per year. 
Turbine Plant. Diesel Engine Plant. 


3 engines. 2 engines 
3,000 3,000 
500 500 500 


Wages 
Lubrication 


Miscellaneous ..........-- 100 100 100 
PE Mica cd aecw des &es 100 400 100 
WE? -wev@ewendiedcdeeas 250 50 50 
Pues, Gee POF BO. ccc ccccc 8,910 2,790 2,790 
Fixed charges, 14%....... 7,030 10,780 10,280 

PE Sod ae ue tal cues 20,190 17,620 17,040 
With fuel at $1.50 per bbl........ 19,240 18,740 


It seems to have been fairly well established that 
the Diesel engine can operate continuously for at least 
61% days out of the seven for an indefinite period if 
short intervals are allowed for minor repairs and over- 
hauling. The engine can not carry more than its rated 
load for any length of time, the exhaust valves being 
especially liable to burning. Particular attention 
should be paid to the air compression and to avoiding 
water or dirt in the soil. As the engine has a poor 
starting torque it should be run at nearly constant 
speed. 

The Diesel engine is well-adapted to freight ves- 
sels and gives excellent service as a pumping engine. 
It can be used for electric service if several units are 
installed so that each will work near its rated load. 
Its general adoption has been delayed in the past by 
certain mechanical defects which have since been cor- 
rected and by the availability of cheap fuel which has 
prevented the use of a prime mover with high first 
cost. 


The 100 watt Mazda lamp of the gas-filled or non- 
vacuum type has now been perfected. This lamp 
has an efficiency of 0.8 watts per candle, thus giving 
125 cp. The bulb has an over-all length of 7% in. 
and diameter of 3 1/16 in., making it but slightly 
larger than the usual 60 watt lamp. Its range is from 
105 to 125 volts. 


Metric units can be easily remembered by the gen- 
eral rule that many of them are approximately ten per 
cent greater than English units in common use. Thus 
the kilogram is about 2.2 lb., the metric ton 1.1 short 
tons and the meter 1.1 yd. The liter is a little more 
than 1.05 quarts. To convert miles into kilometers 
multiply by 1.6; to convert cu. in, to cu. cm. multiply 
by 16. 
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INDUSTRIAL USES OF FUEL OIL 


BY F. 


B. DUNN. 


Burning Oil With Baggasse. 


The macerated pulp which remains after the sugar 
has been extracted from sugar-cane is called baggasse. 
This fibre is a valuable fuel; but to burn it as it comes 
from the crushers requires elaborate and expensive 
furnaces, and for this reason many refineries have 
allowed it to go to waste and paid high fuel bills for 
wood and coal. The advent of cheap oil fuel, which 
could be burned advantageously in conjunction with 
the raw baggasse, was a great boon to the sugar man- 
ufacturer, and now almost every refinery has furnaces 
equipped to burn oil and baggasse together. 

In such furnaces, an oil burner is simply placed 
through a hole in the furnace front, so directed that 
its flame passes through the flame from the baggasse. 
The oil flame must not impinge directly on the bag- 
gasse, for if this were the case carbon would be formed 
and combustion retarded. Fig. 58.shows a Dutch oven 
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Dutch Oven for Burning Oil and Baggasse 
Under B. & W. Boiler. 


front fitted to a Babcock and Wilcox boiler with the 
burner placed through the front. This arrangement 
is giving excellent results at Ingenio El Modelo, Vera 
Cruz, Mexico. Some sugar mills divide the boilers 
into baggasse burning alone, and oil alone; but nearly 
all of them have made arrangements to place one 
burner in each furnace, in order to assist in carrying 
extra heavy loads, and to get up steam when the builer 
is cold. 


The following table gives the analyses and heat 
values, of baggasse from different localities: 


B.t.u. 

of lb. of 

dry 

Place Moisture C H Oo N Ash baggasse 
Mexico ..... 49.10 43.74 6.08 48.61 157 8300 
Cs 65a 6 we 42.50 43.61 6.06 48.45 180 $240 
Hawaii 44.20 44.92 6.27 46.50 40 190 8380 
Louisiana... 51.80 8371 


In the Louisiana fields, where the cane has about 
10 per cent fibre, and the average extraction is 75 
per cent, the baggasse has a value of 3300 B.t.u. as 
it comes from the mill. Deducting the losses due to 
furnace conditions, amounting to about 33 1/3 per cent, 
there are only 2200 B.t.u. available for the generation 
of the steam. Under these conditions, about 8 gal. 
of oil per ton of cane handled are required to supple- 
ment the baggasse in firing the boilers. 

The quantity of fuel required in conjunction with 
baggasse depends on the dryness and composition 
of the latter. An average analysis of ripe sugar-cane 
shows: Sugar, 18 per cent; water, 71 per cent; fibre, 
9.5 per cent. 

In Mexico the guayule plant contains consider- 
able rubber. After this plant has been treated, and the 
rubber extracted, the refuse or baggasse is spread over 
the ground to dry, and is then used as a fuel. This 
baggasse when dry has a large percentage of volatile 
and combustible material, as may be seen from the 
following analyses. 


ee I ra Sk Cae pa Ces saa cick CMs ur ees beh Ores 14.72% 
Volatile and combustible material ............ceeeeeeeee 79.39% 
a ee ee ee ee a nr 8.89% 
el. Oe, Me iv cs we isaedebiousaure 4218 


Owing to the poor facilities for drying and storing, 
only a small percentage of the heat value is realized 
when this fuel is burned under the boilers. If it were 
possible to thoroughly dry this baggasse under prac- 
tical and economical conditions, there would be suffi- 
cient heat value in it to supply all of the power re- 
quired at the rubber extracting plant. But this is not 
the case, and it is necessary to purchase other fuel. 

The first factory to experiment with oil as fuel 
in conjunction with guayule was at the Cia Explo- 
tadora de Coahuilense, S. A., Parras, Mexico. In 


Oil, Coal and Baggasse Test, Using Mexican Guayule. 


Observations. 


Steam pressure at gauge in Ib 
Oil pressure at burners in Ib 
I SOE RN IES vine ips Ee sels Be ae ened ode oe bh OM Se 
Temperature of gas at base of stack 
Temperature of oil at burner 


Kind of fuel 


SE A ES 5 a bss Cwihalda s ORs san 6 & heehee Ohne 280 oles eet e wis 
Percentage of mixture (coal) 


Total weight of water fed to boilers in kilos.................. 
Weight of water evaporated per kilo of fuel as fired 


Equivalent evaporation from and at 212 deg, F 


*Analysis: Fixed Carbon, 


Coal Oil Oil Oil and Coal and 
Test No. 1 Test No, 2 Baggasse Baggasse 
95 100 100 90 90 
40 40 
160° F. 167° F. 178.8° F. 160° F 160° F. 
490° F, 550° F. 360° F. 450° F 550° F. 
130° F. 130° F. 130° F. 
Rosita* Potrero Potrero Guayule Guayule 
washed crude crude Rosita 
18° B 
Bagegasse Baggasse 
49% 46.2% 
oil Coal 
1679 2641 1935 955.7 795 
‘ Bagegasse Baggasse 
917 1795 
11024 28863 11856 8944 
10.9 15.4 Oil Coal 
13.5 6.56 
Baggasse Baggasse 
1.9 1.09 
Oil Coal 
7.15 11.88 16.6 14.7 7.15 
Baggasse Baggasse 
2.07 2.07 


60.80 per cent; Volatile Matter, 18.95 per cent; Ash, 19.80 per cent; Moisture, 45 per cent. 
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order to determine the economic results a series of 
tests were conducted, first with coal alone, second with 
oil alone, third with oil and baggasse, fourth with coal 
and baggasse, fifth with oil alone. 

This report shows the weights in kilos, as the 
metric system is used exclusively n Mexico. The 
results obtained during the test of oil and baggasse 
were not as favorable as had been anticipated, although 
the percentage of baggasse consumed was higher with 
oil than with coal. Probably a higher percentage of 
baggasse could be consumed after more experience had 
been gained ; and it must be remembered that the bag- 
gasse as burned contained over 40 per cent water. 

The increased percentage of boiler horsepower 
with oil and baggasse over coal and baggasse was 20.8 
per cent. “Phis gain would warrant ‘closing down two 
110 h.p. boilers in‘a plant of the size of the one tested. 
Further tests have not been made along these lines 
because of the disturbed conditions in Mexico. 


[To be continued.] 


‘LETTERS TO THE EDITOR. 
Concentric Wiring. 

Sir:—The proposed stannos or concentric wiring 
system, now being advocated by the National Elec- 
tric Light Association and certain manufacturers of 
electrical generating and central station apparatus, 
presents important problems affecting not only the 
hazards of life and fire, but if adopted, bids fair to 
seriously disturb many lines of manufacture. 

As to the merits of the system, it would be diffi- 
cult at this time to deal very specifically with this, 
as nothing definite has yet been proposed. 

The proposed system presents three probable 
sources of danger to life and property: 

(1) Danger of electric shock, due to personal con- 
tact with the bare conductor of a supposedly grounded 
system where the ground connection has been omitted 
or improperly made, and where the central conductor 
has become accidentally grounded or where the con- 
tinuity of the return conductor has been broken, 

(2) Danger of fire, due to poor connections be- 
tween adjacent lengths of return conductor, cracks 
around the conductor where kinked or otherwise dam- 
aged or by short circuits caused by accidental damage 
of insulation, due to light wall of conductor. 

(3) Danger to iron structures and piping systems, 
due to electrolytic. action. 

If the return conductor, which in most cases would 
be exposed, is properly installed with all joints and 
grounds properly made, the danger from shock would 
be less than in the present system, but if a wireman 
failed to make the ground connection, or made it im- 
properly, the danger to life would be greatly increased. 
The fire hazard involving the life hazard as well, would 
be confined more largely to the wire itself and the 
wiring connections, and this would naturally depend 
much upon the character of the return conductor and 
the means provided for making connections with same. 

There is in our mind considerable danger in the 
use of the proposed concentric wire in which the re- 
turn conductor consists of a light copper tube sur- 
rounding the insulation. It is only natural to suppose 


JOURNAL OF ELECTRICITY, POWER AND GAS 





147 


that in practice this wire would receive a good many 
kinks in being handled, and that these kinks would 
be straightened out by the wiremen, and the wire in- 
stalled without close inspection to see whether this 
conductor was cracked at the point where it had been 
bruised or kinked, and if suspended by staples or held 
by nails, as would sometimes be the case, some ot 
these weak places would be likely to open up, 
due to vibration, and cause an imperfect contact, 
resulting in an arc, with the danger of starting fire or 
at least destroying the wire. Setting a staple too tight 
might often partially cut the conductor, or a misblow 
of the hammer might seriously damage same. In 
many cases, there would be no means of replacing the 
wire, if plastered in or concealed, as has been ad- 
vocated. It would be impossible for an inspector to 
know that the wires were run in perfectly good con- 
dition, as such defects only show up after being 
in use for sometime. 

The question of electrolysis is one that should re- 
ceive careful consideration by those competent of 
judging on such matters. It would appear to us that 
the ground return system would inevitably increase 
the trouble from this source. 


It should not be forgotten that the more simple 
the installation of a system the more likelihood there 
is of it being installed by inexperienced people, and 
in spite of any restrictions which may be placed 
upon the installation of such a system in the early 
stages or at any future time, so long as the goods 
are on the market and are cheaper than devices previ- 
ously used, they will be purchased and installed by 
the public without regard for rules. 


Is it not almost certain that in a great 
cases extensions of concentric wire and fittings will 
be made in existing ungrounded installations, and 
many new circuits run without any attempt to ground 
The flexibility of the wire would suggest to the ama- 
teur, as well as the electrician, the convenience of 
running it concealed as a fishing proposition. In our 
judgment the use of this system, if once introduced, 
cannot be controlled, and, therefore, if unsafe for con- 
cealed work, it should not be placed on the market. 

The concerns that would be most likely to be 
detrimentally affected by the adoption of such a sys- 
tem appear to be numerous manufacturers of wire 
and electrical and mechanical devices used in wiring 
and lighting systems. Some of these manufacturers 
would, temporarily, at least, be affected greatly. 

The disposition of the manufacturers generally 
appears to be to have the system thoroughly studied 
and considered to determine whether or not it is a 
real advance in the art before it is permitted to be 
put into service to any extent, and that such consid- 
eration, in order to be effective, should extend over a 
considerable period of time, and should it then be 
proven to be a reliable and desirable system, due 
public notice should be given by the Underwriters as 
to when approval should go into effect, giving ample 
time for the manufacturers who would be affected 
by such a radical departure from present standards 
to adjust their business to the new conditions. In 
our judgment, such careful consideration would re- 


many 
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quire approximately two years’ time, and if passed 
upon favorably by the Electrical Committee of the 
Underwriters’, another year’s time should be given 
manufacturers in which to prepare for the change. 

If this system should be adopted, it would seem 
proper to place the responsibility for making proper 
ground connections upon the central station, and in 
order to eliminate, as far as possible, the danger to 
life due to the unauthorized use of concentric wire, 
it would appear desirable that all circuits in all build- 
ings be thoroughly grounded and solidly connected 
without any fuses in the return conductors. This 
would be equivalent to grounding the secondaries of 
all transformers. 

The use of this system would require a large line 
of new fittings, which would replace very many of 
those now in the market. Insulating joints for light- 
ing circuits would disappear; fibre lined sockets would 
be replaced with cheaper forms; present forms of out- 
let boxes would yield to more convenient forms; fuse 
boxes and panel boards would become single pole, with 
no fuses for neutral. 


It has been stated by the advocates of the con- 
centric system that they are not necessarily working 
for the adoption of this particular system, but for 
some system that will cheapen the cost of installa- 
tion and thereby make it possible for the central sta- 
tions to obtain a large increase in load by obtaining 
customers who are unable to pay the present price 
for wiring their buildings. It occurs to us that in 
view of the fact that the cost of installation is a small 
item, as compared with the cost of current and charges 
often made by central stations for bringing the serv- 
ice to the buildings, unless some suitable reduction 
in said rates is provided the new system will not 
bring the results desired. 

Assuming that it is safe to adopt grounded sys- 
tems, would it not be safer and disturb present con- 
ditions less to use rigid or flexible steel conduit in 
smaller sizes (4 in. or % in.) and a single conductor 
corresponding to the present No. 14 rubber covered 
wire used for conduit purposes, thus making it possi- 
ble to pull in and replace burned out wires where con- 
cealed, at the same time giving proper protection to 
the wire by means of the heavier return conductor in 
the form of flexible or rigid conduit. A flexible con- 
duit would serve practically all purposes for exposed 
work for channeling in plaster and fishing through 
partitions, etc., without danger of becoming kinked 
in the process of installing. This would not disturb 
the manufacturer of wire to a very great extent, and 
would admit of the continuance of the use of outlet 
boxes, condulets, unilets and a great variety of fittings 
of this character, with the addition of suitable means 
for electrically connecting the various runs together, 
grounding the fixtures, etc. 

While this system might not be as cheap as the 
concentric wire, it would in our judgment be far safer 
and should be considerably cheaper than the present 
system. 

R. B. BENJAMIN, 
President Benjamin Electric Mfg. Co, 
Chicago, Ill. 
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Caterpillar Engines on L. A. Aqueduct. 


Sir:—Pardon me for again endeavoring to explain 
Los Angeles Aqueduct facts. In your issue January 
30th, the Holt Mfg. Co. makes certain statements 
about the operation of their engines on that work. 


The Los Angeles Aqueduct neither proved or dis- 
proved anything about Caterpillar engines. I quote 
from the Aqueduct Investigation Board report, Au- 
gust 31, 1912: 

“That ‘Caterpillar’ engines were purchased—28 in num- 
ber—without due investigation; that they were run on the 
bonus system, which tempted drivers to abuse the engines; 
they were not carefully handled, and very little study was 
given to their economical operation; 

“That we find it stated in two successive annual reports, 
that the ton-mile cost of handling freights under the severe 
aqueduct conditions with Caterpillar engines was from 20 
cents to 25 cents per ton-mile; that these figures were very 
much below the cost of hauling by mules or horses; and 
that this was the opinion of the aqueduct officials for ap- 
proximately two years; 

“That during 1910 and 1911 charges were made against 
these Caterpillar engines which brought their ton-mile cost 
up to 65 cents; that the Caterpillar engines were discarded, 
and mules were bought to replace them; 

“That a careful investigation by an expert accountant, 
shows that out of the 28 Caterpillar engines and 94 trail 
wagons purchased, 11 engines and 12 wagons cannot be ac- 
counted for, and have not been accounted for by the aque- 
duct authorities, up to date; that the total new value of 
these engines and wagons unaccounted for is $47,610. 

“That the cost of hauling by mules, as shown by state- 
men accompanying letter of Mr. O. E. Clemens, cost account- 
ant, August 14, 1912, shows a ton-mile cost of haul by mules 
ranging from a minimum of 12 cents per ton-mile, under 
exceptionally favorable conditions, up to 94 cents per ton- 
mile for the short haul on the Grapevine Division; 

“That it is apparent that the entire replacement of the 
Caterpillar engines with mules was not justified.” 


Could we have stated the case more concisely? The 
Holt Mfg. Co. had ample opportunity to help develop 
the facts, for | wrote them as chairman of the investi- 
gation board and asked for an explanation of the dis- 
crepancies referred to. They gave us no help what- 
ever. Perhaps they can do so now. 


Very truly, 
CHARLES E. WARNER. 
Portland, Feb. 1, 1915. 


Illegal occupation of Government land is held in 
a decree ordered by Judge Marshall of the U. S. Dis- 
trict Court at Salt Lake City in the case of the Utah 
Power & Light Company and the Beaver River Power 
Company. The property involved is said to be worth 
about $15,000,000, and consists of power plants, trans- 
mission lines, reservoirs and machinery in the Cache, 
Fillmore and Wasatch national forests of Utah. The 
cases have been pending about three years. Attorneys 
for the defendants announce that they will appeal 
directly to the United States Supreme Court, as the 
constitutionality of a Federal statute is held to be 
involved in the cases. This ruling is likely to affect 
several other hydroelectric installations in the West 
and is definitely opposed to further plans for the de- 
velopment of hydroelectric power by private capital. 
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INSIDE WIRING METHODS. 
BY JOHN CARRELL. 
Pitfalls of Estimating. 

‘Too much routine work causes men to become ec- 
centric. Electrical estimating work is a dry, tiresome, 
trying job, almost entirely made up of dull routine. 
This is especially true when the estimators cannot 
keep in direct touch with the work their figuring 
secures. The peculiarities are manifest in several 
forms. 

Some estimators size up a job for extra work 
and, if any appear, cut their bid to about actual cost. 
The scheme often works. If there is any extra work 
the owner must pay an inflated price for it; if none, 
the job must be “skinned” to keep the cost even with 
the selling price. This is not unethical if the job 
is to be let to the lowest bidder; but in any case, 
upon completion, the remarks of the owner concern- 
ing the contractor will not pass censorship and a prob- 
able source of future business is closed. The degree 
of probability for a profit on any job taken under 
such circumstances is about one one-hundredth. 

Recently a contractor who does quite a volume 
of business said that his way to get business was to 
take everything in sight while in the field for new 
work, and to spend the time and energy, usually con- 
sumed in estimating, in getting the work on hand 
completed to advantage. In answer to a question as 
to how one firm could take everything in sight when 
there were competitors in the field, he said that when 
men were kept continuously drumming for new work 
the expense thereof was about 20 per cent of the gross 
receipts from business secured, and that by reducing 
his bids by such percentage, or a large part of it, the 
work is easily secured. Now this man has much in 
common with other contractors; he wears good clothes, 
has an automobile, works at least sixteen hours a day, 
is apparently sane, and admits that his bids are about 
20 per cent lower than they should be. The ques- 
tion is: how many contractors play the game the 
same way? 

During a visit to a contractor’s place of business 
a postal card was exhibited, which requested that a 
call be made at the office of a well known architect, 
to figure plans. The writer has observed contractors 
figuring plans in architects ’offices many times. There 
are usually quite a few entimators present and very 
few plans. Each estimator proceeds to take off quan- 
tities in great haste, in the meantime casting anxious 
glances in the direction of some other fellow who is 
in possession of a plan he wishes to secure. These 
rooms are usually devoid of any facilities for accurate 
estimating, and are, as a rule, very noisy. The lowest 
bid, based on a quantity sheet filled out under such 
circumstances, will be backed with the good hard 
cash of some contractor. Very sad. 

The peddling of bids by architects and general 
contractors is very meekly submitted to by electrical 
contractors. The architect requests a certain firm to 
meet the price of a lower bidder and some times the 
reduction asked for is a large amount. The estimator 


reviews the plans, the quantities seem accurate; he 
goes over the labor, the approximation seems correct ; 
he does everything to these figures except to read 
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them backwards, but the suspicion that they are good 
figures will not down. Still, if John Smith can do 
the job for a certain lower price why cannot he? The 
proper answer to such a proposition is, no. 

Contractors acquiesce to the insertion of a unit 
price clause in contracts to govern the addition or 
omission of outlets. A large building included a 
meeting hall with 120 outlets placed in a trough re- 
flector above the frieze. After the work was started 
the contractor was instructed to omit these outlets 
and to install six 500 watt ceiling outlets in their 
place. The contract contained a unit price clause. 
The loss was at least $300. 

A term which some estimators use and which the 
writer so far has been unable to comprehend is “the 
individuality of a job.” They say that the law of av- 
erages cannot be trusted to a very great extent; that 
figuring by comparison can only be used to a very 
small degree; but in each case you must try to de- 
termine the individuality of the particular installation 
before you. The first impression was that the type 
of construction, the conditions of the work, the effi- 
ciency of the architect, etc., was meant; but such was 
not the case. Then the peculiarities in construction 
which might vary from all previous jobs was ad- 
vanced but did not come within the After 
visiting every job in course of construction in a very 
large district and over a considerable period of time, 
the ‘individuality’ was just as elusive as ever. An 
examination of a large array of plans showed little 
that could not be placed in some classification, or com- 
binations thereof. Now most of us who are unable to 
find anything metaphysical or occult about a build- 
ing, are willing to stand in awe of a person who pos- 
sesses a faeulty which we do not understand; but, 
in the name of good estimating! At which fountain of 
knowledge do these men quench their thirst that they 
have become so full of wondrous wisdom? Do they 
all use the same method to determine this individ- 
uality ? 

The work of the estimator is both analytic and 
synthetic; analytic because the proposed installation 
must be separated and placed in the logical classes; 
synthetic because these items must be reassembled in 
a certain order to arrive at a system or method of 
installation and particularly, to arrive at a correct 
installation cost. Analytic work requires great ac- 
curacy and precision. Synthetic work requires all this 
and more: the estimator should be a man of original 
ideas. Their work is hard work; careful work; work 
which affects the prosperity of the contractor and the 
welfare of the workmen, and which even involves the 
material men. They are the eyes of the business. 
Where they lead the rest of us follow. 


scope. 


The contractors have a national association which 
has done much toward creating a uniform system of 
estimating ; but much more remains to be done. Their 
systematizing work should be extended to the time card 
system and to the recording of costs to such a degree 
that an experienced estimator upon commencing work 
with any firm could find a system of records with 
which he would be already familiar and which he 
would readily understand. 


{To be continued.] 
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LOS ANGELES AQUEDUCT EXPENSES. 


BY J. B. LIPPINCOTT. 

(As bearing out the editorial statement regarding 
overhead structural expenses in our issue of Keb. 13, 
the following official statement is of interest. The 
expense is expressed in terms of cost of waterway 
and permanent structures but exclusive of real 
estate and cement plant expenditures. Mr. Lippin- 
cott was assistant chief engineer on the aqueduct.— 
The Editor.) 

The final distribution of the accounts of the 
Angeles Aqueduct as closed August 31, 1913, indi- 
cate a total overhead expense of 33.64 per cent ex- 
clusive of interest during construction. There is, 
however, included certain items for plant and equip- 
ment, which according to the distribution of some ac- 
countants, are classified as “Construction charges.” 

It appears to the writer that the distribution as 
made by the Los Angeles Aqueduct is correct; for 
instance, a steam shovel costing $6000 is assigned to 
a variety of jobs during a period of five years. It is 
used on several divisions, and at the expiration of 
the work it is sold for $3,000 involving a net outlay 
of $3000 for plant. This $3000 under the method of 
accounting on the aqueduct is classified as “Over- 
head” instead of being distributed to a multitude of 
work orders as “Construction.” This line of argu- 
ment may be applied to other parts of the plant and 
to the use of small tools. 

The figures given below, however, are arranged 
so as to permit of comparison with the distribution 
of construction costs made by other corporations in 
the state. They are the exact amounts determined 
by the accounting department of the aqueduct re- 
arranged under the headings stated. The charges for 
pipe lines, telephone lines, low tension power lines, 
roads and trails, buildings, expended cement sacks 
and equipment expense are all grouped under Equip- 
ment Expense and Plant. They total $2,897.855 and 
amount to 18.2 per cent of the cost of the permanent 
structures and waterway. 


Los 


Administration: This includes general office ex- 
pense at the Los Angeles headquarters, such as legal, 
engineering, purchasing, auditing, financing and auto- 
mobiles. No charge is made for any general municipal 
administration expense, such as for the city treasurer, 
city attorney’s office, city auditor or board of public 
works, the equivalent of which expense under ordi- 
nary corporate construction would be classed as “Ad- 
ministration.” The boarding of the men was let by 
contract. There was $8559 lost to the aqueduct on ac- 
count of men who did not go to work. This was 
charged to miscellaneous expenses in the aqueduct 
statement, and to Administration below. 

Engineering and supervision: This includes pre- 
liminary and location surveys, reports, tests, inves- 
tigations and division administration. With a few 
minor exceptions all the work on the Los Angeles 
aqueduct was done by day labor under the im- 
mediate direction of the engineers. The wages of all 
foremen and superintendents, when assigned to a par- 
ticular job or “work order” were carried on the “Con- 
struction” payroll, but when a superintendent had to 
keep track of several “work orders” his time was 
charged as a supervision expense. 

General Miscellaneous Expenses are here placed 
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under Administration. They include passenger trans- 
portation, sundry adjustments, subsistence losses, un- 
adjusted freights, stock service losses, miscellaneous 
operation adjustments and Tufa Plant debits. There 
is deducted therefrom all credits for rentals and opera- 
tions of construction plants. Water investigations 
have been transferred to the Engineering and Super- 
vision account. 


No liability insurance was carried by the Los An- 
geles aqueduct. This should be done on a smaller 
job. The work was done prior to the passage of the 
recent severe California liability laws. The insurance 
offered at the time of construction was 1 per cent of 
the payroll. The actual cost of the aqueduct for in- 
juries was .26 per cent and this is included under Mis- 
cellaneous Losses in the aqueduct’s distribution of ac- 
counts, and under “Contingencies” in the distribu- 
tion submitted at present. Under the present liabil- 
ity laws this insurance would cost fully 5 per cent 
of the payroll and about 3 per cent of the total cost 
of the work. 


Interest during construction: The amount given 
as interest during construction was taken from the 
official records of the city of Los Angeles, and is not 
included in the accounts of the Los Angeles aqueduct 
because these payments were made from the general 
funds of the city, and not from the bond account. 

The first bond issue of the Los Angeles aqueduct 
was for $1,500,000 in 1905. It bore interest at 4 per 
cent. It was followed in 1907 by an election author- 
izing the issuance of $23,000,000 of bonds for con- 
struction purposes. Of this latter issue $1,033,600 
bore interest at 4 per cent and the remainder at 4% 
per cent. The total premium was $94,256 according 
to the financial statement of the aqueduct cost account- 
ant. No commission was paid on the sale of bonds. 

The bonds were sold in installments as funds were 
required to carry on the work. The aqueduct was 
completed on schedule time and the interest charges on 
all bonds up to that date (June 1, 1913) amounted to 
$3,662,828, or 23 per cent of the cost of the waterway 
according to the classification of accounts by the aque- 
duct bureau, and 19.4 per cent of the cost of the water- 
way if equipment expenses and plant are all charged 
to construction. No allowance is made in either state- 
ment for interest during the period after construction 
while the water of the aqueduct is being sold. This 
process is unavoidably slow and expensive. This ex- 
pense, which is being paid from general funds of the 
city, will be in excess of the interest during the period 
of construction. 

General application: These overhead expenses 
were fairly uniform on the different divisions of the 
work when the class of construction is considered. 
On Division 2 the work was practically all done by 
dredges, and as the Net Equipment Charge is in- 
cluded in overhead expenses, according to the aque- 
duct distribution, the overhead on this division ran 
high. The proximity to the city did not materially 
affect these overhead expenses. The following table 
shows these charges for all divisions of the work, 
exclusive of the Administration and General Execu- 
tive Expense of the Los Angeles office. Division 11 
is nearest to the city: 
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WOO Bek s cece edd oun 47.3 
Sas eek ks wore eee 24.4 
PR ou tdale dt Cannel eel 
OEE ee ee 22.6 
Pints alphas s aed 36.5 
Sen 37.5 
Opi dn eee rhe tees 36.0 
Deh atin: ein Seabee cis 32.3 
Wine set ah eee Ode 24.9 
Pi cxedane &imes 22.1 
D OMCs sn sae 13.0 (Contract work) 
SP wiaes dee ay weal ds 30.5 
IRV suk b konemees 22.8 
PO Pee ee 28.47 
Conclusion: The following table exhibits the 
redistribution as above outlined: 
Direct Cost of Waterway and Permanent Structures. 
Costs. Totals. 
hes et ag tts ah oe 6 00d HES s Seed $ 65,328 
ORE Pre ee Te eee 227,854 
i Ee csc rcneeccececndeaces sam 1,788,191 
Covered conduit and culverts............ 5,443,249 
EE dnt f AKG = aes rede bRTKe dhe saevsadee 6,182,877 
NS 6 Gite aie ad ale ea 4 RR ee 6 eS 1,634,445 
Tals 6 vkin so ae wtb o's Sh0% a6 tn dww aes 38,539 
ee ne, Or ee ee ere 539,174 
Ee ee ee ee ee ee a 19,985 
DE tae CiGae CATs Gadd Pikes ov educae buns s 2,847 $15,942,489 


Auxiliary Construction, Plant and Equipment. 





Pipe lines for construction ............... 444,425 
i RD nics @ ddd eos ve 60's bess Sbbe 150,753 
Low tension power limeS..........+.+ee8- 59,240 
Ey, CD OU on Wo ohh wk 6.6 'G 4 0,6 en 9.0.6 8% Ole.e 308,632 
Buildings for eonmstruction................ 336,531 
MRPOMNGSE COMMENT SACKS... . cc ecveccccseces 49,553 


Equipment expense, including hand tools. 1.548,721 $ 2,897,855 


$18,840,344 





Total construction and equipment..... 


Per cent of waterway and permanent structures: 18.2. 
Administration, 
SE, ON Sn to 0.4 He & EE OR EK WO wD ve wb e's $ 83,168 
General office salaries and expenses....... 794,291 
Executive railroad transportation......... 34,575 
Automobile maintenance and operation.... 98,246 $ 843,944 
Passenger transportation to labor........ 10,073 
oc tc badaccersebieedes 6,402 
i 6 Soh d bs Co 6 CS eS KED OO OS 0 8,559 
SONNE. BIIEEEINET 5 wie cee cc cescesecssess 146,607 
BUGOM BOTvIes Tomees, MeO. wc cccccvcccwcce 42,330 
Miscellaneous operation adjustments...... 117,129 
"TRG MIGe BOCOGRE GODT... cic ccevcccscn 59,840 
Ne BOGE: oki vn dtcarwcareeurs owen 146,558 244,382 


General and miscellaneous expense and operation 

during construction $ 1,088,326 
Per cent of waterway and permanent structures: 6.8. 
Per Cent of construction and equipment: 5.8. 





Engineering and Construction Supervision, 
per cent of 
waterway 

& Perm. 


Per cent 
of Const. 





Costs. Totals. Struc. & Equip. 
Surveys and general en- 
TN Eres $366,932 
Miscellaneous tests 39,167 
Division administration. 775,412 
Water investigations.. 32,656 $1,214,167 7.6 6.5 
Casualty and Contingencies: 
Patrol of aqueduct..... 2,672 
Miscellaneous losses... 88,130 
Reorganization 28,530 
Concrete replacements. 72,752 192,134 1.2 1.0 
Total auxiliary con- 
struction, adminis- 
tration, engineering 
and casualty ...... $5,392,482 33.8 
Total administration, 
engineering and cas- 
 wiks oa wewmaeles 0% 2,494,627 13.3 


Interest During Constructien. 


$24,500,000 at 4 and 4% per cent 
during construction period (7 





SIN al b Gand ork walk oe bah O86 eRe 3,662,828 23.0 19.4 
Total auxiliary construction, ad- 
ministration, engineering, cas- 
ualty and interest .......... 9,055,310 56.8 
Total administration, engineer- 
ing, casualty and interest... 6,157,455 32.7 
Total cost, exclusive of real 


estate and cement plant. .$24,997,799 





CAUSES OF DAM FAILURES. 

In the course of the U. S. Reclamation Service’ 
report on the Iron Canyon project in Shasta county, 
Cal., a brief discussion is given of the causes of fail- 
ures of dams. It is well understood that water mov- 


ing through sand, gravel or other porous material fol- 
lows laws that in recent years have been determined 
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with sufficient accuracy to enable assured deductions. 
The relations between velocities of flow and losses of 
head due to frictional resistance have been well estab- 
lished and reduced to definite formulae. The passage 
of water under dams may or may not be a source 
of danger to the structure, dependent upon condi- 
tions of the site and the design of the dam. In a 
gravity masonry dam designed to act as a more or 
less absolute closure the introduction of percolating 
water under the dam foundation may under certain 
conditions result in upward pressure threatening the 
stability of the structure itself. Many dams are be- 
lieved to have failed through this cause or through 
sliding on the foundation induced thereby or even 
by reason of the foundation itself sliding owing to 
subpercolation and uplift pressure. 

Another not uncommon cause of failure of dams 
is blowouts under the structure itself. This is liable 
to occur with a tight dam built on a porous founda- 
tion where the path of the percolating water is rela- 
tively short, so that high pressure and destructive 
velocities in the percolating water develop; also in cases 
where open seams or fissures in the substrata permit 
the passage of water under erosive velocities. The aim 
of modern dam designing is generally to erect a bar- 
rier that presents a tight or relatively tight medium 
on its upstream side while permitting egress on the 
down stream side to all water that may have entered 
and passed the tight medium in order that no de- 
structive pressure or velocity can develop in the struc- 
ture itself or its foundation. As a complete insurance 
against the development of unduly high velocities 
it is necessary that a thorough exploration of the 
foundation be made and all open seams or crevices 
stopped, either by a well founded cutoff wall or line 
of sheeting, or in cases where this is impossible, by 
a slow percolating medium of such character and ex- 
tent that all destructive head will be used up by inter- 
nal frictional resistance. 


The hydration of Portland cement is brought 
about by the formation of amorphous hydrated tri- 
calcium aluminate with or without amorphous alum- 
ina, the aluminate later crystallizing. At the same 
time sulphoaluminate crystals are formed, and low- 
burned or finely ground lime is hydrated. The for- 
mation of the above compounds begins within a short 
time after the cement is gauged. The next compound 
to react is tricalcium silicate. Its hydration may begin 
within 24 hours, and it is generally completed within 
7 days. Between 7 and 28 days the amorphous alum- 
inate commences to crystallize and beta-orthosilicate 
begins to hydrate. Although the latter is the chief 
constituent of the American Portland cements, it is 
the least reactive compound. The early strength 
24 hours) of cements is probably due to the hy- 
dration of free lime and the aluminates. The in- 
crease in strength between 24 hours and 7 days de- 
pends upon the hydration of tricalcium silicate, 
although the further hydration of aluminates may 
contribute somewhat. The increase between 7 and 
28 days is due to the hydration of beta-calcium ortho- 
silicate, but here are encountered opposing forces, in 
the hydration of any high-burned free lime present 
and in the crystallization of the aluminate. 
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In line with the action taken at the Pacific Coast 
meeting of the American Institute of Engineers at 
Spokane last September, the name 


Urgent Need of Harris J. Ryan, professor of 
for Immediate electrical engineering at Stanford 
Action University, appears among the 
candidates for nomination as vice-president of the 


American Institute of Electrical Enginers. This ac- 
tion was taken not only in acknowledgment of Pro- 
fessor Ryan’s high professional standing, but also in 
order that the Pacific Coast might have proper rep- 
resentation, it being evident that some plan for ter- 
ritorial vice-presidents would add greatly to the utility 
and efficiency of the Institute. 

Consequently, it is a matter of great surprise to 
Pacific Coast engineers to find that his name was also 
proposed among the candidates for nomination as 
manager of the Institute, a proposal which had not 
been authorized by Professor Ryan. Inasmuch as the 
vice-presidential representation is more desirable from 
several standpoints, Professor Ryan has consented to 
request that his name be withdrawn from the candi- 
dacy as manager. 

In order to insure Professor Ryan’s nomination 
it is suggested that all Pacific Coast members of the 
Institute treble their voting power by voting only for 
him. There are four candidates for three offices and 
by thus concentrating the vote on the Pacific Coast 
man it should be possible to gain the nomination for 
Western representation. It is also urged that al) 
friends of Pacific Coast members be personally re- 
quested to do likewise. 





In these days of commission regulation of busi- 
ness, whether a public utility or private undertaking, 
it is essential that the men in 
charge understand the elements 
of accounting. One of the first 
requirements of a commission is 
that those concerns coming under its jurisdiction con- 
form to a uniform system of accounting. This re- 
quirement extends to every department of a regulated 
business, so that not only the financier but also the 
engineer should be familiar with accounting terms. 

For accounting, like other specialized studies, has 
a highly technical language of its own. Accountants 
talk in a language which is as unfamiliar and unintel- 
ligible to the average engineer as are engineering ex- 
pressions to the average accountant. Learning this 
language does not mean that an engineer shall become 
a bookkeeper any more than does learning the me- 
chanism of drawing entail that the engineer shall 
become a draughtsman. Accounting is as different 
from bookkeeping as is engineering from mechanical 
drawing. Yet in order to read a plan or understand 
a design it is necessary to understand how the 
draughtsman represents an object by projection in 
plane or section, and what conventional signs he em- 
ploys. Similarly in order to understand a financial 
statement it is necessary to learn the mechanism of 
bookkeeping. Each is a means to an end. 

The science of accounting has for its purpose the 
authentic recording of business transactions. Its real 
value in business resides not in the synthesis or put- 


Accounting 
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ting together of the record but in its analysis. “The 
discovery of the future is based upon the records of 
the past.” One who can correctly interpret a financial 
statement has not only a measure of past efficiency 
but also a guide for future policies. It is thus seen 
that the purpose of accounting is far more than a mere 
protection against dishonesty. 

It is neither our purpose nor our province to ex- 
plain the intricacies of accounting in this place. The 
main point to be kept in mind is that an accounting 
statement, like a mathematical equation, consists of 
two sets of terms, each of which must be equal in 
order to establish the identity or balance. 

In the positive pan of the scale are the assets, on 
the negative side are the liabilities; between them 
equilibrium must be maintained. 

The final results of an accountants’ work are 
summed up in two groups of statements—the balance 
sheet and the profit and loss account. Every business 
man should understand what they mean, and every 
engineer in particular should learn how to read a bal- 
ance sheet. 

The balance sheet is a comparative showing of 
assets and liabilities at some given time; the profit 
and loss account shows the process by which this ex- 
isting condition has been reached. The former shows 
the financial strength of a business, the latter reflects 
its earning power. One summarizes the results of bus- 
iness operation; the other details the operation by 
which the results were obtained. 


The several elements which go to make up these 
two groups are explained in many books on accounting 
which are available for study. Too much emphasis can- 
not be placed upon the value of a careful study of this 
subject. Just as every man is at some time a salesman 
even if it involves merely the selling of his own serv- 
ices, so at some time he is called upon to understand 
financial accounting. Like the navigator who must 
be able to box the compass and take observations 
for longitude and latitude, so must the business man 
be able to intelligently interpret the statements of 
the accountant in order to pilot his organization 
through financial storms and obstacles. 





Considerable confusion has been caused by the 
similarity in the names of several dissimilar quantities, 
or rather qualities, of electric 
power supply. Many a well in- 
formed electrical man has found 
difficulty in explaining to an unin- 
formed person the difference between power factor, 
load factor, demand factor and diversity factor. This 
confusion in names is not lessened by the fact that 
the load factor is a power ratio, the demand factor a 
load ratio and the diversity factor a demand ratio. 

In solving this Chinese puzzle let us adopt a Chi- 
nese method. In China all good things are five—five 
stripes in their new flag, five seasons, five senses, five 
genii and five points of the compass, north, east, south, 
west and center. For to a Chinaman the starting point 
is aS important as the direction in which a journey is 
made. So let us choose the factor as our starting 


Factor 
Facts 


point, and power, load, demand and diversity the 
directions in which we may follow. 
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In the present sense a factor is a ratio or quotient 
of two magnitudes. Thus the factor of safety is a 
ratio of stresses or the factor of evaporation a ratio 
of heats. Such a ratio is usually expressed as a frac- 
tion or as a percentage. 

Of the factor family, power factor is the hardest 
to understand. In an alternating current circuit it 
is the ratio of the true power, as measured by a watt- 
meter, to the apparent power, or volt amperes. This 
distinction between apparent power and true power 
may well be likened to two steins of beer, one with 
froth on top, the other without. The froth occupies 
part of the stein’s capacity which might otherwise be 
filled with liquid. Likewise the apparent power, be- 
cause of its heating effect, determines the generator’s 
capacity. In a non-inductive load, such as incandes- 
cent lamps, all the apparent power is actually used 
for the production of light, whereas with an inductive 
load, such as an induction motor, only a part of the ap- 
parent power is available for driving the motor, the 
rest being absorbed by the inductance. Power factor 
is the ratio between these two, and is seen to depend 
not on the generator, but upon the kind of load. Con- 
sequently a residence lighting load has a better power 
factor than an industrial motor load and in this respect 
is desirable. 

sut the industrial motor load uses current for at 
least eight hours during the day, so that the ratio of 
the average power required to the maximum power 
required is much higher than in the case of residence 
lighting which requires current for about four hours 
a day. This ratio of average power to maximum power 
is the load factor, the most important element in elec- 
tric power economics. It is largely dependent upon 
the season of the year and the habits of the community. 

The demand factor is the ratio of the maximum 
load demand to the total connected load. Sufficient 
generating capacity must be provided to care for the 
total connected load at all times, though it is usual 
that the maximum demand from any one consumer 
is less than the connected load, because it is seldom 
that all equipment is used simultaneously. The de- 
mand factor, unlike the power factor, may be greater 
than unity. 

The sum of the maximum demands of a number 
of individual consumers is greater than the coincident 
maximum demand on the transformer from which they 
are served. This interesting fact, like the insurance 
mortality tables, is based on the law of averages and is 
a direct result of the diversified use of electric cur- 
rent whereby the maximum demand of various con- 
sumers are not simultaneous. This ratio is conse- 
quently known as the diversity factor. Thus if the 
sum of the maximum demands of ten consumers were 
20 kw. and the coincident maximum at the trans- 
former 10 kw., the diversity factor would be 20:10, or 2. 
This diversity factor tends to increase the load’ factor 
and hence decreases the necessary capacity of equip- 
ment and the corresponding investment. 

These several factors are of prime importance in 
determining the cost of electric service and are there- 
fore given due consideration in the fixing of rates. An 
understanding of their meaning is essential to every 
electrical man who may have occasion to explain rate 
matters. 








PERSONALS 


F. M. Harmon has resigned as inspector for the Portland 
electrical inspection bureau. 

F. H. Gale, advertising manager for the General Electric 
Company, is at San Francisco. 

R. B. Kennedy, representing the American Electric Heater 
Company, was a recent visitor at Seattle. 

W. P. Ryan of Pullman, Wash., has been elected president 
of the Inland Co-operative Telephone Company. 

T. H. Minn, general manager of the Minn Electric Com- 
pany, Vancouver, B. C., has left on a business trip to England. 

C. B. Hall, secretary of the Illinois Electric Company of 
Los Angeles, left for a brief visit to Honolulu during the past 
week. 

W. B. Hall, Pacific Coast representative, Pass & Seymour 
Company, San Francisco, is on a month’s business trip 
through the East. 

K. G. Dunn, vice-president of Hunt, Mirk & Company, San 
Francisco, returned during the week after a month’s absence 
in the East on business. 

Chas. Northcutt, district manager of the Sierra & San 
Francisco Power Company, Modesto, spent a few days during 
the week in San Francisco. 

S. B. Gregory, Pacific Coast manager for the Arrow Elec- 
tric Company, has returned to San Francisco from an ex- 
tended stay at Los Angeles. 

C. Hagen of the Los Angeles, California, branch of the H. 
W. Johns-Manviile Company, has been transferred to the San 
Francisco headquarters of that firm. 

S. P, Russell of the sales department, H. W. Johns-Man- 
ville Company, San Francisco, returned after a several days’ 
trip to Los Angeles and Southern California. 

Arthur S. Merrill of the Chicago Fuse Manufacturing 
Company, Chicago, Il]., arrived at San Francisco the first of 
the week enroute on a business trip of the Pacific Coast. 

J, C. Rendler, electrical contractor at Los Angeles, is at 
San Francisco in attendance on the quarterly meeting of the 
California Association of Electrical Contractors and Dealers. 

E. M. Cutting, manager Edison Storage Battery Supply 
Company, San Francisco, who has been confined to his home 
for the past two weeks, account of illness, is reported rapidly 
recovering. 

Cc. V. Aspinwall of the railway and light department of 
the Seattle branch of the Westinghouse Electric & Manufac- 
turing Company, has returned from a trip through southwest- 
ern Washington. 

W. G. Higgins, superintendent of supplies, Western Union 
Telegraph Company, New York, who is making a business 
trip of the Pacific Coast, arrived at San Francisco the first 
part of the week. 

J. H. Jamieson, manager of the retail supply division of 
the Seattle branch of the Westinghouse Electric & Manufac- 
turing Company, has returned from a trip to Spokane in the 
interests of the company. 

A. B. Gray, representative of the White City Electric 
Company, Chicago, which has the contract for the electrical 
work on the new Sears, Roebuck & Company building in 
Seattle, was a recent Seattle visitor. 

H. M, Wilson of the storage battery department, Thos. 
A. Edison Company, Orange, N. J., arrived at San Francisco 
the first of the week, where he expects to remain some time 
supervising the installation and operation of the company’s 
exhibits at the Panama-Pacific Exposition. 

G. A. Collins, civil and mining engineer, has opened an 
office in the L. C. Smith Building, Seattle, as a contractor 
for the design and equipment of complete power plants. 
Mr, Collins represents the Murray Iron Works Company in 
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the lines of Corliss engines, 
chinery. 

W. H. Hazlett has resigned as purchasing agent of the 
British Columbia Electric Railway Company, at Vancouver, 
B. C., to engage in private business, after fifteen years’ serv- 
ice with the company. Prior to his departure General Man- 
ager Kidd, on behalf of the office staff, presented him with 
a handsome watch and chain. 

F. D. Weber, electrical inspector of the Underwriters’ 
Equitable Rating Bureau, Portland, Oregon, read a paper 
before the Oregon Agricultural College branch of the A. I. E. 
E., at Corvallis, February 16th, on “The Underwriters and the 
Electrical Contractor.” In addition he explained the under- 
writers’ system of inspection in Oregon. 

E. M. Breed, who for the past eight years has been dis- 
trict manager of the Canadian Alils-Chalmers Ltd., with head- 
quarters at Vancouver, has been appointed district manager 
of the Pelton Water Wheel Company. He will continue; his 
headquarters at Vancouver. Mr. Breed is a graduate of the 
University of Maine, College of Technology, and is a member 
of the American Institute of Electrical Engineers. Previous 
to becoming manager for the Canadian Allis-Chalmers Com- 
pany he was with the sales force of the Canadian Westing- 
house Company at Montreal. 

G. |. Kinney, manager of the exhibits of the General 
Electric Company at the Panama-Pacific International Expo- 
sition announces the exhibit personnel as follows: W. H. Mc- 
Laren of Schenectady in charge of Home Electrical exhibit, 
Miss H. B. McDonald, hostess; F. M. Hoben, in charge of re- 
search laboratory exhibit, with L. D. Jones assistant; A. B. 
Bond, in charge of Mazda lamp exhibit; G. B. Cumming, small 
motors and hotel appliances, and Geo. S. West of Boston, heat- 
ing device specialist; R. de P. Clark is in charge of the trans- 
portation, exhibit, with D. W. McElroy assistant, and Perry 
Zvietisch, engineer.; A. L. de Romana is the foreign depart- 
ment representative. 





boilers and heavy duty ma- 


MEETING NOTICES. 


San Francisco Section A. |. E. E. 

The San Francisco Section of the American Institute of 
Electrical Engineers will meet at the Engineers’ Club, Hotel 
Sutter, at 8 p. m., February 27th. Mr, Geo. K. Weeks, presi- 
dent of the “Key System,” and associated with N. W. Halsey 
& Company, will present a paper on “Electric Utility Financ- 
ing.” 

Engineers’ and Architects’ Association of Southern California. 

The regular monthly meeting of the association was held 
at the Hollenbeck Hotel on Friday, February 12th, being pre- 
ceded by a dinner which was presided aver by President 
Storrow. A paper on ‘Diesel Engines’ was read by Chas. H. 
McGuire, Pacific Coast representative of the Busch-Sulzer 
Bros. Diesel Engine Co., which will be published in a future 
issue of this journal. A number of itneresting slides were 
shown by the lecturer. 


Electrical Development and Jovian League. 

The regular weekly lunch of the San Francisco Electrical 
Development and Jovian League was held at the Poodle Dog, 
February 10th, with a large and enthusiastic attendance. 
President F. H. Leggett presided until the meeting was turned 
over to A. H. Halloran as chairman of the day. The sugges- 
tion was made that all members should get in line in the great 
parade to the Exposition grounds on the opening day. The 
musical entertainment included an electrical novelty in the 
“Tel. electric” piano which created much interest. Mr. Guy 
Bowman played several violin solos, being accompanied by 
Dave Youngholm. Somewhat of a diversion was created by 
the postman who interrupted the meeting in order to dis- 
tribute humorous valentines to the guests. Mr, M. M. 
O’Shaughnessy, city engineer for San Francisco, was the prin- 
cipal speaker, his subject being “Why the City Should Own 
Spring Valley.” Mr. O’Shaughnessy gave a forcible, clear- 
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cut account of the facts in the case and urged a favorable 
vote at the election on April 20th. After he had been given 
a vote of thanks the meeting adjourned. 
but in this meeting the speakers will most likely be seasoned 
veterans who can be depended upon not to tell all they 
know. Anyhow the time will be limited. 


Alameda County Electrical Development League. 

Saturday, February 27th, will be Inspector’s Day for the 
Alameda County Electrical Development League. C. A. E. I. 
members are expected to assemble at the Key Route Inn, 
Twenty-second and Broadway, Oakland, for luncheon at 1:15 
p.m. At this time some of the boys may tell what they know 
about the art of inspection. After luncheon the members 
will retire to the Oakland City Hall and take up the regular 
business of the association. 

To talk about their own work will be a hard task for 
inspectors. They would be more at home in reviewing the 
jobs of other people. For men to tell just why they draw 
their salaries should be a willing task, provided, however, 
that the curiosity of their hearers be not too greatly excited; 


Jovian Electrical League of Southern California. 

The weekly luncheon of the league held the day previous 
to Mr. Edison’s birthday, on February 10th, at Christopher’s, 
Los Angeles, and attended by over 200 enthusiastic Jovians 
and their friends, resolved itself into a most interesting and 
enjoyable Edison celebration for the presiding officer, the 
chairman of the day and the principal speaker were good 
and true Edison men. Presidents and vice-presidents of almost 
every public utility corporation were on hand to welcome the 
speaker and they were treated to a program filled with gems 
of intellect, humor and song. Tribune Pieper presided in 
his customary snappy fashion and Secretary Case reported 
that the rejuvenation held recently was a financial success. 
Chief Stentor Morphy, as chairman of the day, proved himself 
worthy of his title by his genuinely humorous remarks and 
he was followed by his able assistants, Stentors Sessions and 
McHugh, who were requested to qualify and did so most suc- 
cessfully. Especially did Harry Sessions earn his reputation 
as the punniest and funniest Jovian in the southland. With 
Dick Alter at the piano, the audience was entertained by 
Miss Myrtle Butler, the California song bird. The speaker 
of the day was John B. Miller, president of the Southern Cal- 
ifornia Edison Company, who in his characteristic happy vein 
told his hearers that he is not an engineer and that his elec- 
trical knowledge, if represented by a curve would be a valley. 
He pointed out the importance of carefully selecting the per- 
sonnel of a company, men who, like members of a sporting 
team, are skillful players, play squarely and with due regard 
for others. Next in importance to the selection of men was 
the search for abundant water powers, then the combining 
into one strong company the various smaller and financially 
weak companies, then to select a resourceful and efficient 
board of directors and finally secure the financial backing 
necessary for the execution of the company’s plans and pur- 
poses. Whether he had succeeded in these aims, Mr. Miller 
left to the judgment of those whom he had served, but he 
did assure his hearers that he had, at all times, played the 
game squarely and fairly. And in the words of Stentor Mor- 
phy, it was a big miller’s job to separate the wheat from the 
chaff. Three minute talks were delivered by Ray Murphy on 
W. W. Cott, J. E. Wilson on N. W. Graham and I. R. Solomon 
on Max Loewenthal. The secretary was instructed to send 
a congratulatory letter to Thomas A. Edison. 


A CORRECTION. 

Mr. E. A. West’s paper on “Tabulating Machines for Cor- 
poration Accounting and Statistical Work,” as published in 
this journal of February 6 and 13, due to a misunderstanding 
was not read at the meeting of the Oregon Society of Engi- 
neers on January 14, though the paper had been prepared for 
that purpose. 
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NEWS OF CALIFORNIA RAILROAD COMMISSION. 


Judge W. C. Van Fleet handed down a decision in the 
Federal District Court upholding the railroad commission in 
the case brought against it by the Palermo Land & Water 
Company. The Palermo Land & Water Company appeared 
before the commission on December 23, 1912, asking for an 
increase in rates. The commission acted upon the company’s 
application and raised some of the rates. The water company 
was not satisfied, however, and filed a bill in the Federal 
District Court, asking that the commission’s order be an- 
nulled. The commission moved to dismiss the bill on the 
ground that it was premature, and claimed that the com- 
pany should seek a rehearing before the commission before 
resorting to the courts. This contention on the part of the 
commission was sustained by Judge Van Fleet’s decision, and 
hereafter no public utility subject to the railroad commis- 
sion’s jurisdiction can appeal to the courts until after an 
application for rehearing of the case in dispute has been 
heard and acted upon by the commission. 

The commission has issued a supplemental order amend- 
ing its decision of January 27, 1915, by which the Sacramento 
xas Company was authorized to issue notes of the face value 
of $100,000, secured by $200,000 of bonds. The supplemental 
order just issued provides that the bonds may be deposited 
with the payees and holders of the notes. The previous 
order provided that the bonds should be deposited with a 
bank or trust company. 


NEWS OF OREGON RAILROAD COMMISSION. 

Although the Oregon Railroad Commission has given no- 
tice that no franchise valuation will be allowed in fixing val- 
ues for rate making purposes, attorneys for the Portland 
Railway, Light & Power Company have introduced testi- 
mony as to what its franchises are worth, indicating that it 
hopes ultimately to be allowed a retunrn upon its franchise 
privileges. Commissioner Atchison said that if the com 
pany intends seriously to contend for a franchise value, the 
commission will consider going to the legislature and asking 
it to enact laws that will make certain the exclusion of fran- 
chise value in rate investigations. 

The franchise question came up unexpectedly in the ex- 
amination of C, N. Huggins of the Portland Railway, Light 
& Power Company, who was a witness before the commis- 
sion in the general investigation of the rates of the com- 
pany, the third week of testimony being now under way. 
Mr. Huggins estimated the value of the company’s light and 
power franchises at $1,500,000. This estimate, he explained, 
was based on the fact that the Northwestern Electric fran- 
chise contains a provision for paymentof of 3 per cent of the 
gross earnings to Portland. Three per cent of the gross 
earnings of the Portland Railway, Light & Power Company 
last year, he explained, would have been $73,300, and he 
capitalized this as representing the value of the franchise. 


NEWS OF WASHINGTON PUBLIC SERVICE COMMISSION. 

The report of the Washington State Public Service Com- 
mission shows 156 telephone companies in operation. Nine- 
ty-seven water companies have filed tariffs. Electricity is sup- 
plied by 70 companies and there are 12 gas companies in 
the state. A total of 43 steam lines are transacting business 
in Washington, while 19 are electrically operated. There are 
255 water craft and 109 docks and wharves have filed tariffs, 
There are 29 irrigation companies, five express and five tel- 
egraph companies. 


NOVAGEMS AT THE JEWEL CITY. 

Mr. W. D’A. Ryan, chief of the Department of Illumina- 
tion of the Panama-Pacific International Exposition originated 
the Novagem and conceived the idea of jewel lighting, re- 
quiring innumerable careful tests and intricate mathematical 
calculations. 
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Mr. Ryan is recognized as the world’s foremost lighting 
expert and his work in lighting the Niagara Falls, Hudson- 
Fulton celebration and Panama Canal showed his remark- 
able ability as an illuminating engineer; but his crowning 
effort, the lighting of the Panama-Pacific International Expo- 
sition, the now famous Tower of Jewels as the dominating 
feature wil convey to the world the very last word in modern 
illumination. 

It is due in a great measure in the finding of an apro- 
priate name for this wonderful Exposition that a fitting trib- 
ute to Mr. Ryan’s remarkable ability be accorded him, and 
in acknowledgment of the wonder, beauty and magnificence, 
the Tower of Jewels with its 102,000 Novagems flashing scin- 
tiating colors, the Panama-Pacific International Exposition 
was officially named the Jewel City. 


WESTERN ELECTRIC YEAR BOOK. 

The 1915 Electrical Supply Year Book of the Western 
Electric Company is a 1216 page catalogue showing the 
diversity of electrical apparatus sold by this company. This 
volume is unique in several features. It has been made par- 
ticularly convenient for reference by the adoption of uniform 
Western Electric list prices and a uniform discount in place 
of the many manufacturers’ lists and their wide variety of 
discounts. This innovation enables the trade to determine 
at a glance the approximate cost of any one of the thousands 
of articles listed and greatly simplifies the method of quot- 
ing prices and estimating costs. Local distributing houses 
at Seattle, Portland, San Francico, Oakland, Los Angeles and 
Salt Lake City carry most of the material listed. Reference 
is facilitated by an alphabetical and a numerical index. Par- 
ticular attention is also paid to the subject of dealers’ helps 
in the way of advertising service. 


TRADE NOTES. 


Campbell & Ward have opened a new electrical store at 
954 Granville street, Vancouver, B. C. 

The Woodhill-Hulse Electric Company of Los Angeles, 
Cal., have been awarded the contract for street lighting 
at Tulare and Kingsburg, Cal. 

The offices and depot of the United States Light und 
Heating Company have moved from 135 Second street to 
1445 Mission street, San Francisco. 

Messrs. Rankin & Cherrill, electrical contractors and 
jobbers, Vancouyer, B, C., are opening a new branch store at 
55 Hastings St., W. Vancouver, B. C. 

The Oregon Lumber Company of Baker, Oregon, has 
purchased a 6214 k.v.a. turbo-generator set with switchboard 
and exciter from the Portland office of the Westinghouse 
~ Electric & Manufacturing Co. 

The R. Thomas & Sons Company, manufacturers of high 
voltage insulators and special porcelains, have added to their 
selling force Mr. Robt. H. Anthony of Boston, who previously 
travelled throughout the New England States. 

NePage, McKenny & Company report that their Portland 
office has secured the contract for the installation of a trans- 
mission system in the city of Richfield, Wash., including 
poles, overhead wires, street lamps, transformers and moéors. 

The Lamb Machine Company of Hoquiam, Wash., has se- 
cured the contract to furnish electric equipment for the power 
plant which the Northwest Electric & Water Works Company 
will construct for the Sunset Shingle Company, at Monte- 
sano. 

The Seattle office of the Westinghouse Electric & Manu- 
facturing Company has secured a contract from the Puget 
Sound Traction, Light & Power Company for switching appa- 
ratus to be used in the rehabilitation of the latter’s Nine- 
teenth street substation in Tacoma. 

Ralph B, Clapp, San Francisco Building, Los Angeles, is 
now representing in Southern California and Arizona, the 
Wisconsin Electric Company, of Racine, Wis., manufacturers 
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of vacuum cleaners, sewing machine motors, small power 
motors, etc., under the name of “Dumore.” 

The American District Telegraph Company is extending 
its equipment in the Portland office in order to equip the new 
Meier & Frank Company’s department store and the Pacific 
Paper Company with their “automatic sprinkler alarm and 
supervisory system.” These are the first systems installed 
in the Pacific Northwest except in Vancouver, B. C. 

Due to the existence of a battery jar marketed under 
the name “Titan” and the fact that any battery using these 
jars might appear as a Titan battery, the Titan Storage Bat- 
tery Company of Newark has changed its name to the General 
Lead Batteries Company. No change whatever in ownership, 
officers or policy is involved. The change is made entirely 
to avoid confusion, 

Hollywood Farms, owned and operated by F. S. Stimson, 
has installed and put into operation 100 kw. induction motor 
generator set with switchboard and motors to operate miscel- 
laneous dairying machinery. Power will be purchased from 
the Puget Sound Traction, Light & Power Company. All of 
the electrical equipment was sold by the General Electric 
Company through its Seattle office. 

R. G. Littler, of the West Coast Engineering Company, 
has been retained by the Western Cooperage Company as 
electrical engineer on the new plant which they are now 
erecting at St. Johns, Ore. Specifications have been drawn 
for the motors, and proposals are being received at the 
officers of the Western Cooperage Company in the Northwest 
Bank Building. The installation will consist of 30 to 40 
motors, of a total of approximately 1000 horsepower. The 
present installation will be, however, but about half of the 
plant when completed, and the installation will be designed 
for a total of 1800 to 2000 horsepower. The West Coast En- 
gineering Company will make the plans and specifications 
and install the plant complete and ready for operation. The 
company, expects to begin running about June or July. 

An increased volume of business in small motors and 
transformers is reported by the Seattle sales office of Allis- 


- Chalmers Manufacturing Company, for the month of January. 


The new mill of the Stetson & Post Lumber Company at 
Seattle will be electrically driven. Eighteen Allis-Chalmers 
Form “AN” induction motors, ranging in size from 75 to 
5 h.p., will be installed, totalling about 400 h.p. Wood & 
Iverson, Inc., of Hobart, Washington, have also awarded the 
contract to Allis-Chalmers Manufacturing Company for the 
motors in the electrification of their planing mill—the aggre- 
gate will be approximately 250 h.p. The lighting trans- 
formers for the new mill “B” of the Weyerhaeuser Lumbtr 
Company at Everett, Washing;ton, consisting of three 30 k.v.a. 
and three 15 k.v.a. units wound for 600 volts primary, 220- 
110 volts secondary have been ordered for the same concern. 
These will incorporate the new triple surface, self-radiating 
construction. A number of other orders have also been 
booked by Allis-Chalmers Manufacturing Company, among 
which are 2-25 h.p. Form “AN” induction motors, which will 
be operated in parallel from one 50 h.p. potential starter, 
thus permitting the simultaneous starting and stopping of the 
motors. These will drive a large Wickes gang saw at the 
plant of the Ferry-Baker Lumber Company, Everett, Washing- 
ton. 


NEW CATALOGUES 

The Pacific Electric Manufacturing Company, 80 Tehama 
street, San Francisco, has issued a new folder illustrating and 
briefly describing their lines of high tension apparatus. 

Descriptive Leaflet No. 3767 issued by the Westinghouse 
Electric & Manufacturing Company covers magnet switch 
starters for alternating current motors with squirrel cage 
and slip ring rotors. This type of switch which has become 
quite popular for industrial applications is thoroughly de- 
scribed in the leaflet. 
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| NEWS NOTES 


FINANCIAL. 


COQUILLE, ORE.—Bids will be received by the city re- 
corder, February 23d, for the purchase of $17,500 worth of 
water bonds of Series C. The bonds will be issued in de- 
nominations of $500 each and bear 6 per cent interest. 

RAYMOND, WASH.—An election will be held February 
27th for the purpose of voting on the proposition of issuing 
$117,500 worth of bonds for the purchase of the Raymond 
Water Company’s system, afterwards to be 
municipal system. 

EAST SAN DIEGO, CAL.—The committee appointed by 
the board of trustees has submitted a report stating that 
the matter of the city purchasing the Fairmount water sys- 
tem had been taken up with olficials of the company, and 
that they had been able to secure a 90 day option at selling 
price of $41,000, instead of $45,000, the original price set. It 
was recommended that the system be purchased. The mat- 
ter will be taken up more fully at the next meeting. 

PORTLAND, ORE.—Bids will be received by the city 
auditor until February 23d, for the purchase of $460,000 worth 
of water bonds, to be issued in denominations of $1000 each, 
payable 25 years from date and bearing 5 per cent interest. 
The proceeds from the bonds will be used for building an 
additional pipe line from the headworks of the Bull Run 
River, and for building additional mains and laterals. Bids 


must be accompanied by a certified check for 5 per cent of 
the bid. 


operated as a 


ILLUMINATION. 


INDEX, WASH.—J. E. Wickstrom of Gold Bar has the 
franchise for lighting this town. 

COUPEVILLE, WASH.—W. C. Cheney is installing a new 
electric light and power plant here. 

LOS ANGELES, CAL.—The board of supervisors has ac- 
cepted the bids of the Pacific Light & Power Corporation for 
improvement work in the Lancaster Lighting District. 

NOGALES, ARIZ—A special election will be called 
March 15th for the purpose of submitting the question of 
granting a franchise to the Nogales Electric Light Company. 

GOLD HILL, ORE.—Bids will be opened March 1 for the 
installation of street lighting system and electric pumping 
system and furnishing current for operation of same. Bids 
previously rejected. 

COLFAX, WASH.—The request of the Elberton Milling 
& Power Company for a franchise for an electric power and 
light plant is under consideration. The estimated cost to 
plant in operation is $180,000. 

HOLLISTER, CAL.—Manager Elmer Sherman of the 
Coast Counties Gas & Electric Company, is preparing data 
on the installation of an electrolier system for lighting San 
Benito street, for submission to the town trustees. 

ALBION, WASH.—The question of lighting system is 
under consideration by the council. Charles Huff, P. H. Mat- 
son, C. E. Calvert, Eugene Rice and C. E. Wright have been 
appointed a committee to investigate and receive bids. 

ALBION, WASH.—At a meeting of the council, proposi- 
tions for a lighting system were considered. A large number 
were in favor of electric lights and municipal ownership. 
Chas. Huff, P. H. Matson and C. E. Calvert were appointed 
to investigate. 

RIVERSIDE, CAL.—The city engineer has been in- 
structed to prepare a map for single ornamental posts for a 
street lighting system for the East Side, in the district 
bounded by Blaine street and Moody avenue, Pachappa and 
Chicago avenues. 


PRESCOTT, WASH.—Mr. Freuler of Walla Walla, rep- 
resenting the engineering firm of Freuler & Dyer was here 
recently with a proposition of installing an electric light 
plant. His plan embraces a plant amply large to take care 
of the needs of the town for some time to come, and pro- 
vides for an auxiliary ice plant and cold storage room. 


ELLENSBURG, WASH.—In the report of the light plant 
Superintendent Butler again called attention to the neces- 
sity of installing an auxiliary steam power plant capable of 
furnishing sufficient power to run the plant at full capacity 
during the winter months. It is estimated that the installing 
of an auxiliary steam plant and the replacing of the old 
wooden forebay with a concrete forebay and making other 
needed improvements will cost about $65,000. City Attorney 
Hale who has been looking into the financing of these im- 
provements, advised the council that the state would take 
municipal bonds in the amount necessary for these improve- 
ments. 


ABERDEEN, WASH.—Preliminary plans for the building 
of four gas plants in Chehalis county towns at a cost of ap- 
proximately $250,000 have been announced by W. W. Boner, 
attorney for the Gas Service Corporation of America, which 
now has a factory in operation in Auburn. The first of the 
new plants will be built at Montesano. Construction of a 
second plant in Aberdeen will start this spring. Other plants 
in Hoquiam and Elma will follow. The gas will be manu- 
factured from wood and if present experiments prove as 
successful as anticipated, waste wood and sawdust will be 
used. Under the franchise all the factories must be in the 
course of construction before January 1, 1916. All towns are 
guaranteed gas at a maximum rate of $1 for each 1000 cubic 
feet. 





TRANSMISSION. 


REDDING, CAL.—The board of supervisors has sold to 
R. McArthur of McArthur a franchise to construct electric 
power lines in said town. 


VENTURA, CAL.—The board of supervisors has sold the 
franchise asked for in the county by the Pacific Light & 
Power Corporation, for stringing wires through the Cam 
arillo and Simi territory not touched by the local company. 


THOMPSON FALLS, MONT.—The Thompson Falls 
Power Company will start work at once on another power 
plant about 9 miles down the river from the plant nearing 
completion near Blue Slide. An electric railway is to be 
constructed to transport workers from the present camp to 
the construction work. 


OREGON, CITY, ORE.—Malalla, with other cities along 
the route of the Willamette Valley Southern, will be sup- 
plied with electricity by the Portland Railway, Light & 
Power Company. Power will be taken from the high ten- 
sion line along the route of the railway and reduced to a 
lower voltage through a special transformer. H. L. 
has been soliciting and has been successful 
number of light and power contracts. 


LAKEPORT, CAL.—At the annual meeting of the Mt. 
Konocti Light & Power Company the old directors and offi- 
cers were re-elected. They are J. M. Hastings, president; 
A. C. Hastings, vice-president; J. A. Foster, secretary; A. 
K. Baker, treasurer; A. V. Joslin, manager. The issuance 
of $25,000 more capital stock was ordered to cover proposed 
extensions and to liquidate indebtedness. The directors ap- 


Young 
in securing a 





proved and adopted the reduction of rates which had been 
put into effect. 
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TRANSPORTATION. 
BENICIA, CAL.—A. J. Bowen and J. J. Henry, two of the 
promoters of the Benicia-Vallejo Railway are reported to 
have retired from the project. 


POCATELLO, IDAHO.—J. D. Browning has turned a 
certificate of necessity and convenience for an electric car 
line over to J. R. Munn, who is asking for a franchise. The 
question is before the council. 


SAN FRANCISCO, CAL.—The board of supervisors has 
finally ordered that work on the Church street municipal 
street railroad be proceeded with along the lines as pro- 
posed by City Engineer O’Shaughnessy in what is known 
as Plan No. 9. ‘The city attorney was authorized to begin 
condemnation proceedings against property owners. The 
board also authorized the expenditure for the Church street 
extension of $60,000 of bond moneys for the Church street 
provement of the Union street iine some years hence. 


SAN FRANCISCO, CAL.—To meet the need of direct 
and rapid transportation to the Exposition, the United Rail- 
roads is preparing to install three additional lines to the Fair. 
These lines will start operation on Saturday, February 20th. 
One will run from Market and Sansome streets, via Sutter 
street to Polk, and thence to Van Ness avenue and the North 
Point street gates. Another will run from the Fourth and 
Townsend street depot by way of Fourth street, crossing 
Market to Ellis and thence to the Larkin and Polk street 
tracks to North Point and Van Ness avenue. With the Lar- 
kin and Polk street line running across town from the south- 
side at Ninth and Brannan streets to North Point and Van 
Ness avenue the United Railroads will have three lines run- 
ning to the Van Ness avenue entrance to the Exposition. 


TELEPHONE AND TELEGRAPH. 


ALAMEDA, CAL.—The Pacific Telephone & Telegraph 
Company has been awarded a franchise for 42 years. 


WALLA, WALLA, WASH.—The county commissioners 
have granted a franchise to build a telephone line from Pres- 
cott to Eureka, to M. H. Paxton, J. G. Stine and others. 


LEWISTON, IDAHO.—The board of commissioners has 
granted a franchise to the Lewiston Valley Co-operative Tel- 
ephone Company to operate a telephone line between Lew- 
iston and Waha,. 


NEWPORT, WASH.—The Pacific States Telephone & 
Telegraph Company has taken over the Newport Telephone 
Company, the receivership having been discontinued by order 
of the federal court. 


SPOKANE, WASH.—Corporation Counsel H. M. Stephens 
has rendered an opinion holding that the Pacific Telephone 
Company can not legally operate under the franchise of the 
Home Telephone Company. 


RIVERSIDE, CAL.—A committee of three consisting of 
Messrs. Wood, Burgess and McKenzie has been appointed 
by the chamber of commerce to see that Arlington is pro- 
vided with adequate telephone facilities. 


HARRISON, IDAHO.—The Pacific Telephone & Telegraph 
Company and the Interstate Telephone Company have merged 
and the business will hereafter be handled from one office 
controlled by the Interstate Utilities Company. 


RIDGEFIELD, WASH.—The Ridgefield, Sara & Vancou- 
ver Farmers’ Union Telephone Company elected J. W. Black- 
burn, president; E. G. Royle, secretary, and N. S. Allen, 
treasurer. Line construction will start this summer. 

SOUTH SAN FRANCISCO, CAL.—J. F. Adams, manager 
of the Pacific Telephone & Telegraph Company, San Mateo, 
says the new office here will cost $3260 for the installation 


of switchboard and power plant and that work will start at 
once. 
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OREGON CITY, ORE.—The Beaver Creek Mutual Tele- 
phone Company will soon start construction of a two story 
building at Beaver Creek to be used for operating room and 
meeting purposes. Abel Thos is president of the company. 

COEUR d’ALENE, IDAHO.—A franchise’ has been 
granted to H. C. Kirkpatrick and Frank Short on certain 
public highways to erect and maintain a telephone line along 
Sanders Tekoa road No. 398, Potlatch Mission road No. 314 
and Sanders Potlatch road No. 385. 

WILLOWS, CAL.—The Sacramento Valley Telephone 
Company, in which John Campbell and F. Lukenbell, Colusa 
county men are interested, is planning to take over the en- 
tire telephone system, excepting long distance, in Glenn, 
Colusa and Tehama counties. The purchase price is ex- 
pected to reach $350,000. The three separate companies now 
operating in Glenn, Colusa and Tehama counties are owned 
and operated by residents of the respective counties. At a 
meeting held recently the stockholders in the Glenn County 
Telephone Company voted to sell to the new company. At 
the meeting 86,000 shares out of 100,000 voted in favor of 
the deal. According to the terms of the sale, which will be 
closed within 90 days, the local stockholders will be paid 
90 cents on the dollar which amounts to a $90,000 transac- 
tion. As the local company is now carrying certain debts, 
which the new owner will take over, the stockholders will 
receive but 60 cents on each dollar, the 30 cents difference 
going toward the debt. Arrangements for the sale of the 
local company were engineered by A. H. Quartman, C. L. 
Donohoe and A. J. Baraloux. The backers of the new com- 
pany claim to have an understanding with the Pacific States 
Telephone Company, whereby it will take over the latter’s 
local service in Willows, Colusa and Red Bluff. The long 
distance lines will not be affected. 


WATERWORKS. 

SAN DIEGO, CAL.—An ordinance authorizing the water 
department to construct shops for the use of the department, 
was adopted at a recent meeting of the council. The build- 
ing will cost $10,000 and will be located in the Middletown 
district. 

LOS ANGELES, CAL.—The board of supervisors has 
granted the Interuiban Water Company a franchise to main- 
tain a system of water pipes in certain public roads in the 
county. The Belvedere Water Company has also been 
granted a franchise. 

BOISE, IDAHO.—A hearing was held on the application 
of the city of Twin Falls for a certificate of public con- 
venience and necessity for the installation at Twin Falls of 
a municipal water plant. At the hearing it was stated that 
the present supply is impure. 

SANTA ANA, CAL.—The El Modena Domestic Water 
Company, recently incorporated, is putting in about one- 
half mile of new galvanized 2 inch pipe ncrthward on Ala- 
meda street and thence west toward the esplanade. About 
1500 feet of 10 inch cemtnt pipe has been laid also. 

SAN FRANCISCO, CAL.—At a recent meeting of the 
board of supervisors the ordinance calling a water bond 
election for April 20th was passed to print after arguments 
lasting nearly an hour. Supervisor Power introduced the 
following resolution, which was sent to committee: Where- 
as, the city engineer has advised this board that the sum of 
$7,000,000 is needed to be expended on the system of the 
Spring Valley Water Company in order to give a good and 
sufficient supply of water to the citizens of this city; there- 
fore be it resolved, that the amount of the bonded indebted- 
ness to be incurred by the city and county for the purchase 
of the Spring Valley Water Company’s properties be and is 
hereby fixed at $35,000,000 for the purchase of said prop- 
erties, and $7,000,000 for necessary extensions and improve- 
ments. 





